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LOINOI PAU

Cung v6i su phat trién manh mé& cia nén cong nghiép hién dai, nhu cau str dung cac chi
tiét c6 ren ngay cang trd nén pho bién trong nhiéu linh vuc san xuét khac nhau nhu co
khi ché tao, xdy dung, giao thong vén tai, ning luong va cac nganh cong nghiép phu tro
khac. Ren 1a mét trong nhitng yéu t6 co ban dung dé ghép ndi cac chi tiét may lai vé6i
nhau, dam bao kha ning thao lap, lién két va truyén tai lvc mét cach hiéu qua. Chinh vi
viy, viéc gia cong ren voi do chinh x4c cao, ning suit 16n va chi phi hop 1y 13 mét yéu
cAu mang tinh thiét yéu trong qu4 trinh san xuét co khi hién dai.

Trong s6 cac phuong phap gia cong ren hién nay, phuong phap can ren bang con lin 14
mot giai phap tién tién, mang lai nhiéu vu diém vuot trdi so v6i cac phwong phap truyén
thdng nhu tién, phay hay taro. Phuong phap can ren 1 qua trinh tao hinh nguoi, khong
cit got, tdn dung su bién dang déo cua vat li¢u dé tao ra bién dang ren. Nho do, chi tiét
sau khi can ren co6 d6 nhan bé mit cao, do bén co hoc tét, tang kha nang chiu méi va
nang suat 1am viéc vuot trdi. Pay ciling chinh 1a 1y do tai sao phuong phép nay dugc uu
tién tng dung rong rai trong cac day chuyén san xuat hang loat va tu dong hoa.

Véi muc tiéu tim hiéu, thiét ké va tinh toan mot hé théng mday cén ren con lan dép tng
yéu cau k¥ thuat va san xuat thuc té, em da chon thuc hién dé tai d6 an tot nghiép: "Thiét
ké may can ren con lan". Pd 4n khong chi gitip em ap dung nhitng kién thirc da hoc vao
thue t&é ma con 1a co hoi dé rén luyén tu duy thiét ké, kha nang phan tich va giai quyét
cac bai toan k¥ thuat cu thé. Pong thoi, day ciing 1a bude chudn bi can thiét dé em co thé
tu tin budc vao moi truong lam viéc chuyén nghiép trong tuong lai.

Em 1a Tran Xuan Tién, sinh vién 16p 20C1A, nganh Co khi Ché tao may, Truong Dai
hoc Bach khoa — Pai hoc Pa Nang. Trong sudt qua trinh thyc hién dd 4n, em ludén nhan
dugc su hd tro va huéng dan tan tinh ctia Thay Tran Ngoc Hai, giang vién hudng dan,
hién dang giit chirc vu Tién si nganh Co khi Ché tao may. Véi kién thirc chuyén moén
sau rong va sy tan tam cua théy, em da c6 dinh hudng 1o rang hon trong viéc trién khai
ndi dung thiét ké, phan tich k¥ thuét va lya chon giai phap t6i uvu cho hé théng may can
ren.

Qua qua trinh thuc hién d6 an, em khéng nhirng duoc ciing ¢6 kién thirc chuyén moén ma
con hoc hoéi duoc nhiéu k§ ning quan trong nhu k¥ ning nghién ctru tai liéu, tinh toan
thiét kénhung do kién thtrc va kinh nghiém thuc té con han ché, nén chic chian dd an van
con nhiéu thiéu so6t. Em rét mong nhén dugc su gop y, nhan xét tir cac thﬁy cO va hoi
d6ng chdm d6 an dé em c6 thé tiép tuc hoan thién hon trong chiang duong hoc tap va lam
viéc sau nay.

Em xin chan thanh cam on!
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CHUONG 1: MO PAU

1.1 GIOI THIEU PE TAI

Trong giai doan phat trién kinh té hién nay dong thoi v6i sy tién bo khong ngimg cua
khoa hoc ki thuat, tu dong hoa ngdy cang dugc mo rong va phat trién. Cac may moc
chuyén dung phuc vu cho viéc san xuat hang loat trong vai trd quan trong trong viéc phat
trién san xuat. Di v6i nod 1 nhitng thay doi cai tién khong ngimg, dic biét trong linh vuc
co khi v6i nhitng bude phat trién nhanh chua timg thay. Tiéu biéu 1a viéc san xuat va
ché tao ren trong bu 16ng dai dc va vit.

Céac phuong phap gia cong tao ren trong nhiéu thoi ky dé lai cho ching ta rat nhiéu
phuong phap va kinh nghiém véi cac uu nhuge diém khac nhau. Nhu phuong phap tién
ren, phuong phap mai ren, phuong phép taro, phuong phap can ren. Trong d6, ndi troi
nhat 1a phuong phap can ren cho ning suat va chat luong bé mit va co tinh ciia san pham
rat cao. Dong thoi phuong phap niy con gitp tiét kiém phoi liéu nho d6 chi phi va gia
thanh san xuat giam.

1.2 MUC TIEU CUA PE TAI

Muc tiéu cta dé tai 1a Iya chon va don gian hoa thiét ké may can ren cho bu 16ng. Nham
phtt hop cho mot sé cong ty san xuat cac két cau va thiét bi lién quan dén bu 16ng dai dc.
Pép ung nhu cau tdi wu vé mat kinh té va nang suat cung voi chat lugng san pham phu
hop vo1 tai nguyén va quy trinh san xuat cia cong ty.

1.3 Y NGHIA CUA DE TAI

Thiét ké may can ren 1a mot dé tai quan trong trong nghanh co khi, gitp ap dung kién
thuc 1y thuyét vao thyuc t€, phat trién ki néng thiét ke, tinh toan va lya chon vat liéu. Pua

ra va phan tich nhu’ng phuong an cho dé tai thiét ké may can ren. Giup sinh vién tiép can
v6i thye tién dé cai tién va toi uu viée thiét ké may.

1.4 PHAM VI GIOI HAN CUA DPE TAI

Thiét ké va tinh toan may can ren, st dung tai li¢u nghiéng ctru va tinh todn diéu ki¢n
lam viéc cia may voi sy ho trg cia phan mém v€ 2D ( Autocad) va Kiém nghiém lai
bang phan mém ve€ 3D (Solidwork) hodc inventor.



Cung véi d6 1a viéc biéu dién cac cong thirc chon loc trong qua trinh thuyét ké bang tai
li¢u thuyét minh. Khong ché tao may hoac mo hinh véi van dé kinh phi va di€u kién thot
gian kha ngan.

CHUONG 2: TONG QUAN VE REN VA MAY CAN REN

2.1 TONG QUAN VE REN VA MAY CAN REN
2.1.1 So lwge vé may cin ren

Can ren (lan €p ren) 1a phuong phéap gia cong khong phoi. Phoi dugc dat gitta cac dung
cu lan ép (ban lan hodc con lan) dudi tic dung cua ap luc trén bé mat chi tiét gia cong
hinh thanh céc vét lan ¢p cua dung cu. Theo két cAu cua dung cu can ép dugc chia ra lam
hai loai chinh 1a ban 14n va con lan. Lan ép ren c6 thé gia cong duoc ren mot dau moi
hay nhiéu dau mdi. Lan ép ren 1a mot trong nhimg phuong phap ché tao ren véi ning
suit cao va kinh té nén dugc sir dung rong rii trong san xuat hang loat. Lan ép ren dua
trén qua trinh bién dang déo cua vat ligu dé hinh thanh ren nén s& nang cao do nhén bé
mit va co tinh ctia ren. So véi cit ren, can ren c6 wu diém 13 ha gia thanh san xuét va
khong lang phi vat liéu.

2.1.2 Lich sir hinh thanh va phat trién may cin ren

May céan ren c6 mdt lich sir hinh thanh va phat trién lau dai, gén lién voi su tién bo cua
nganh co khi. Trudc thé ki 19, ren chu yéu dugc tao ra biang phuong phap thu céng hoic
dugc su dung cac cong cu don gian. Bén thé ki 19, v6i su phat trién cla nganh cong
nghiép co khi, cac thiét bi gia cong ren dau tién ra doi, gitp nang cao nang suat va do
chinh xac. Budc vao thé ki 20, may can ren dan duoc cai tién véi su hd tro cua dong co,
cho phép san xuat hang loat véi hiéu suat cao hon. Pic biét, tir dau thé ki 21, cong nghé
tu dong hoa va diéu khién sb duoc ap dung, gitip may can ren hoat dong voi d6 chinh
X4c cao, toi wu nhu cau gia cong va dap ung nhu cau san xuat hién dai.

2.1.3 So sanh vu diém ciia phwong phap gia cong ren ap luc so véi cit ren




Hinh 2.1.1: Co tinh ciia ren gia céng dp liec va ren cat.

Két cdu ctia ren ép dam bao hon 30% co tinh so véi ren cat. Khi ép ren,kim loai khong
bi cit bé ma lai bién dang déo. Lam tdng mat d nat gdy trong mang tinh thé, tir d6 cai
thién do bén va cung cua vat li¢u. Con khi cit ren, qua trinh bdc tach vat liéu gay ra cac
vét nirt vi mo trén bé mit ren, lam giam d6 bén moi. Ngoai ra, qua trinh cit con lam ting
mg sut du 1én dau dao cit, 1am giam tudi tho cua chi tiét ren. Con vdi can ren sé tao
mg suat nén du 1én bé miat 1am ting kha nang chéng niit moi.

CUT THREAD

Hinh 2.1.2: Cau truc bén ngodi cua ren ép va ren cat.

Nhu ¢ hinh trén, véi cung mdt kich thudce khac nhau, can ren thé hién sy tiét kiém vat
liéu va nang cao gidi han bén moi, khong tao phoi sau qua trinh gia cong nhung van giir
chat lugng bé mat va d¢ bong tot.

2.2 PHAN LOAI MAY CAN REN

Cac may céan ren c6 nhiéu loai khac nhau nhung thuong chia ra 1am cac loai chinh chu
yéu phu thudc vao sy duy chuyén va hinh dang ctia dung cu can.

2.2.1 M4y can ban ren phing

Thuong dung trén may can ren thuong va tu dong. Ban can ren lam viéc theo bd gém:
mot chi€c chuyén dong tinh tuyén qua lai con mot chiéc dung yén. Hudéng cua gdc nang
ren trén ban can nguoc lai véi hudng ren dugc can. Kich thudce cua ban can ren hé mét
thuong tir 16 dén 27mm phu thudc vao loai may va xac dinh cho tirng trudong hop cu thé.




Hinh 2.2.1: Mady can ren ban phdng.

Ban can ren phing khi can ren trén cac bu 1ong nhé hon hodc bang 600 Mpa thuong
duoc ché tao bang thép X12M; X12¢1.

Khi can ren trén cac san pham chiu Gng suit bang 850 Mpa trd xudng thi ban can duoc
ché tao bang bang thép 6X6B3M@C c6 do cing HRC 57 dén 60.

Hinh 2.2.2: nguyén li ban can ren.

Ban can ren c6 thé tao ra ren dat d§ chinh xéac cao (dén cap 6). Pac biét, ban can ren cé
thé dugc thay thé dé co thé bao tri va che tao ren véi cac thong s6 khac nhau.

buéng Chieu dai Chieu Kich Cong Tron
Mod ) Nang Kich thudc :

kinh toi da ! cao thudc suat g
el suat hiéu chinh,

ung san . ban bén dong Iugn
num y Sp/p dich chuyén )

dung pham ; i ren ngoai cd g
ber hut ban ren (mm)

(mm) (mm) (mm) (mm) (kW) (kg)
TX 250 140060

®3-5 30 708022 30 2 500
005 300 01500
TX- 200- 150065

®4-6 40 808524 35 2.5 600
006 250 01600
TX 150 160070

®5-7 50 809026 40 3 700

007 200 01700



Hinh 2.2.3: Mét s6 thong so vé mdy cdn ren ban phang.

May can ren ban phang dugc chia ra lam hai loai 1a mdy can ren ban phang nam ngang
va may can ren ban dat nghiéng i¢c dung ban can ren thuong gidi han kich thudc ren vé
chi€u dai va duong kinh bu 16ng.

2.2.2 May can ren con lan

Hinh 2.2.4: May cdn ren con lan.

May can ren con lan thyc hién cac ren nho hoat dong bang bo 2 hodc 3 qua 16 can. Puong
tam ctia qua can c6 thé song song hodc khong song song voi duong tim phoi. Luc do,
phoi quay tu do. S dau mdi ma can ren con lin thyc hién dao dong tir 2 dén 5. S6 dau
mdi phy thudc vao dudng kinh va bude ren. Khi chi tiét duoc dua lin giita 2 con lin
quay cung chiéu, con lin chuyén dong theo chiéu huéng kinh hodc phdi chuyén dong
hudng truc tao hinh vao bé mat chi tiét tao ra bién dang hinh thanh ren va chi tiét tao ren.

STATIONARY WHEEL MOVING WHEEL

WORK REST



Hinh 2.2.5: Nguyén li lam viéc 16 cdn ren.

Thong thuong, ngudi ta chia do chinh xac can ren theo 2 cip gdm cap chinh xéc trung
binh, cip chinh xac cao. Cap chinh xac cao dao dong tir cap 6 dén cap 5, cip con lai I3
cap 7 dén cip 8. Qua 16 can ren thudng dugc ché tao bang thép X12M, X6B@, X1201
d6i voi cac san pham c6 do ctng tir 160 dén 200 HB va bang thép 6X6B3M@C dbi véi
cac san pham c6 do cimg 370 dén 400 HB.

2.2.3 M4y can ren bang dau can ren

Puoc dung pho bién nhat 1a cac loai dau can ren hudng truc ty mo dén can cac ren ngoai
cO gbc ren nhon va ren ngoai hinh thang. Cac dau moi ren cé két cau khac nhau dé can
can cac loai ren mot chi€u hay nhiéu dau moi, phai hodc trai trén phéi dac va rong.

Hinh 2.2.6: Can ren bang dau cdn ren.

Céac qua can déu c6 phan cdu tao hinh ren va phan stra dung. Bd qua can c6 bude ren
gidng nhu budc ren can can cua bat ky duong kinh ren nao trong mot pham vi duong
kinh nhét dinh. Cac qua cén trong mot by dugc phan biét bﬁng s6 thtr tu, xac dinh bﬁng
lugng dich chuyén ctia ren t&i mat dau cua qua can, lugng dich chuyén nay thay ddi lién
tiép trén mdi qua can dé dam bao gia cong lién tuc dudng xo4n vit trén chi tiét gia cong.

Puong kinh phdi dé can liy gan ding bang duong kinh trung binh cia ren gia cong.
Trong trudng hop ding may c6 coéng suit 16n hodc may c6 chu ky 1am viée tu dong thi
tdc do can co thé t6i 70 - 80 m/ph dbi v&i ren hé mét bude nho va téi 25 m/ph ddi véi
ren hé mét budc 16n va ren thang. Do bén clia qua can giam di 2 - 3 1an néu khi can trén
céc dau cta phoi co sin cac duong xoan.



2.3 SO SANH UU, NHUQC PIEM CUA CAC LOAI MAY CAN REN
2.3.1 May can ren ban phing
a) Uu diém:
— Kha nang ty dong cao.
— San pham duoc hinh thanh trong thoi gian ngin.
b) Nhuoc diém:
— Péi tuong san pham khong nhiéu, thudng cho céac chi tiét ren ngan.
— May kha cong kénh va lam viéc gay tiéng on 16n.
— Kha ning hong héc, ket gy su ¢d cao hon cac phuong phap khac.
¢) May cdn ren dau cdn
b) Uu diém:
— D@ dang lap v&i cac may cong cu thong thudng.
—  Chi tiét ren duogc hinh thanh nhanh chéng.
d) Nhuoc diém:
— Pham vi chi tiét han ché (ren kep chat duong kinh t6i da 10mm).
— D& hong hdc, ket giy nguy hiém cho ngudi st dung.
2.3.2 May can ren con lan
2.3.2.1 May can ren 3 con ldn
a) Uu diém:
— May dat do chinh x4c cao.
— Luyc phan b6 dong déu (nho ¢6 3 con lan phan tan ap luc ¢ 3 phia).
— ft gy sai s6 hinh hoc.
b) Nhuoc diém:

— May phc tap.
— Yéu cau vé chuyén dong cao.
— Gia thanh cao.
2.3.2.2 May can ren 2 con ldn
a) Uu diém:
— €6 thé can ren ¢6 duong kinh 16n.
— Ren ¢6 chicu dai bat ki.
— Kha nang lam viéc an toan, on dinh.



b) Nhuoc diém:

— Thuong la may ban ty dong.

— Gia thanh kha cao dé ché tao con lin.

— D& hinh thanh sai s6 hinh hoc trén chi tiét (can tay nghé cong nhan tét).
2.3.3 Lua chgon phuwong an can

So sanh c4c vu di€ém cua tung loai may va yéu cau cua nhi¢m vu thiét ké, chon phuong
an thiét ké may can ren st dung nguyén ly cén 2 con lan.

2.4 MOI GHEP REN
2.4.1 Khai niém:

Mobi Ghép ren 1a 1a phuong phap ghép ndi cac bo phan bang cach sir dung cac mdi ren
dong dang ren dé két hop véi nhau. Ren thuong 1a cac chi tiét ren cua ¢ dang vit nhu
bu 16ng dai 6¢ (hinh 1.1) va vit cdy (hinh 2.2).

2V

Hinh 2.4.1: Méi ghép bu long dai éc.
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Hinh 2.4.2: Moi ghép vit cay.

moi ghép bang ren duoc sir dung pho bién dé két ndi cac thanh cbt thép, bu 16ng neo va
hé gian gido. So v4i cac phuong phap han hoac ghép dinh tan, moi ghép ren c6 lgi thé 1a
khong lam thay do6i tinh chat vat li¢u cua két cau thép, gitip dam bao do bén va tinh 6n
dinh trong qud trinh thi cong. Vi vay trong nghanh cong nghé ché tao may, n6 dugc s
dung rong rai trong vi¢c thiét ké may va ghép ndi co hoc.
2.4.2 Pic diém moi ghép ren
Véi cac phuong phap gia cong ap luc. Ren dugc tao ra bang cach cho bé mit ngoai cua
phoi 6ng tiép xuc véi bé mat cua khudn can ren vai trng suat da 1on dé gay bién dang vat
liéu phoi va tao ra cac hinh dang ren theo yéu cau. Vi phuong phép nay, cac ren cua bu
long s€ c6 cac dac diém sau:
a) Uu diém:
e Céu tao don gian
e (C06 thé thao lip
e Puoc tidu chuin hoa va rit d& ché tao ( gia thanh ré )
e Cothé chéng duoc luc doc truc 16n
b) Nhuoc diém:

e Téap trung trng suat ¢ chan ren ( [am gidam dd bén moi cua moi ghép)
e (Can xam nhap vao két cau cua vat dé tao 10



2.4.3 Phan loai va cic thong s6 hinh hoc ciia ren
2.4.3.1 Phdn logi ren

a) Ren hé mét
P) . a) Ren thang cdn

P A 60° 300
v \&\\\\%\%}sh . 2.7, ‘, 2%

b) Ren 6ng try

Hinh 2.4.3: Phdn logi ren.

a) Phan dang theo hinh dang mdt co so:

e Ren hinh tru: Néu duong xodn 6¢ nam trén médt co s¢ 1a hinh tru
e Ren hinh con: Néu duong xodn 6¢c ndm trén mat co s& 1a hinh con

Ren hinh try duogc ding phd bién hon ren hinh con. Ren hinh con thuong chi duge ding
dé ghép cac dng ,cac binh dau,nut dau...

b) Phdn logi theo chiéu xoan ong ren: Ren trdi va ren phdi.

Phan loai theo s6 dau moi ren ta c6: ren mot moi, hai moi va ba moi,...Ren mdt moi
thuong dugc dung pho bién.

¢) Phan loai theo hé don vi:

e Ren hé mét: C6 tiét dién 1a tam giac déu, goc ¢ dinh x=60°. Pé dé gia cong ciing
nhu dé giam bét tap trung ng suat & chan ren va dip xude dinh ren, dinh ren va
chan ren khong dugc hot bﬁng hodc tao goc lugn va Jo tron.Ban kinh bo tron chan
ren r=H/6=0,144p. Theo tiéu chuan quéc té ISO hi can kinh goc luon ddi véi ren
nganh hang khong va vii tru.



d) Ren hé Anh:
C6 tiét dién hinh um gia goc & dinh x=55°. Puong kinh duoc do bang hé don vi Anh
(11 inch=25,4 mm) budc ren dugce dac trung boi s6 ren trén chiéu dai inch

e) Phan logi theo cong dung:

Ren ghép chit: Dung dé ghép chit cac chi tiét may lai v6i nhau. Ren ghép chit
g@)m cac loai ren: ren hé mét, ren 6ng, ren tron, ren vit gS.

Ren ghép chat kin: Ngoai dung dé ghép chat cac chi tiét con dung dé giit khong
cho chét 16ng bi 1o ri qua ren

f) Phan loai theo hinh dang ren:

Ren tron: dugc ding chi yéu trong cac bu 10ng, vit chiu tai va dap 10n, hoic trong
chi tiét may vo mong véi bién dang cong profin tron quay quanh tam bu long voi
gdc nang ren (thudng 1a 30°) voi wu diém 12 it tip trung Gng suat

Ren vudng: Coé bién dang 1a hinh vudng hodc hinh chir nhat, ren vudng thuong
dung 1am ren truyén dong hodc ren tai vi c6 goc ren § = 0°. Nhung kho khic phuc
khe hé do mon va gia thanh ché tao kha cao

Ren thang can: ¢6 dang hinh thang, thudng dugc dung 1am ren truyén dong hoic
ren tai ca hai phia nho tinh d6i xting cuia bién dang véi goc dinh ren d6 § = 0°.
Ren ring cua: ¢6 hinh dang 13 tam giac thuong, thuong dung dé 1am ren tai mot
phia.

2.4.3.2 Cdc thong sé hinh hoc ciia ren

a) Cdc thong so vé hinh hoc cua ren gom:

Puong kinh Ngoai d: duong kinh cia mat try di qua dinh ren ctia ren ngoai hay
qua day ren cua ren trong, duong kinh ngoai la duong kinh danh nghia cua ren.
Puong kinh trong (d1): La duong kinh cua mat tru di qua ddy ren cua ren ngoai
hodc di qua dinh ren cua ren trong.
Puong kinh trung binh (d2): La trung binh cdng cua duong kinh trong va duong
kinh ngoai.
Chiéu cao h: Chiéu cao tiét dién lam viéc cta ren duoc do tir dinh ren dén dy cua
ren.
Budc ren P: La khoang cach theo truc gita hai diém twong g cta hai ren ké
nhau.
Goc nang ren y: 1a goc tao tiép tuyén cua dudng xoan 6¢ voi mit phang vudng
gbc voi truc cua ren, cong thirc goc nang ren nhu sau:

tangy = Pz/(m.d,)
Géc tiét dién ren 6.



— Budc duong xodn vit ren Pz: 1a khoang cach tor mot diém trén xoan 6c nay dén
diém tuong tu trén xodn dc tiép theo, giip xac dinh do day cua ludng vit. Co cong
thirc Pz =P.Z; v6i1 Z1 1a s6 dau moi cua ren.
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Hinh 2.4.4: Ki hiéu va théng so cua ren.

2.5 CAC YEU TO ANH HUONG DPEN TiNH CHAT REN
2.5.1 Bién dang wng suét ciia kim loai
2.5.1.1 Khdi niém bién dang teng sudt ciia kim logi

GOm c6 bién dang ing suat dan hoi, bién dang trng suat déo va pha huy.

a) Bién dang dan hoi:
La bién dang ma khi tai trong mét di, trang thai bién dang nay s€ khong con. Néu tai
trong van con nam trong ving dan hoi thi bién dang s& bi mét sau khi bo tai trong.Bién
dang dan bicu dién bang d6 thj nam trén dudng bac nhat (dudng thang OB) cta bicu d6
thé hi¢n mdi quan hé gitra bién dang va tai trong.

b) Bién dang chady :
13 Gng suét tirc thoi can thiét dé lam bién dang vat liéu, tirc 1a cudng do chiu kéo phu
thudc vao lich sir d6i v6i bién dang khong dan hoi, quyét dinh kha nang chdng lai su
dinh hinh (thay d6i hinh dang) cta vat liéu do dong chay déo. N6 xay ra khi tai trong dit
vao du 16n vuot qua ving dan hoi trén biéu dd bién dang. Khi d6, bién dang va tai trong
khong con 13 bic nhat (dudng cong BC). Nguyén nhan cia bién dang déo 1a su truot
mang tinh the.



¢) Bién dang phd hiiy:
La giai doan vat li¢u s€ b1 pha huy khi tai trong dat dén muc cuc dai, tao nén cac vét nat
gdy va vat bi pha huy (diém E).
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Hinh 2.5.1: Biéu do bién dang.

MY

2.5.1.2 Nhitng nhan té anh hwéng dén bién dang déo
Yéu t6 nay bao gdm tai trong tic dong va co tinh cua vat liéu. Hai yéu t6 nay anh hudng
16m dén qua trinh bién dang déo cua kim loai. Khi c6 bién dang déo s& gay ra hién tugng
trugt va song tinh. Truot 1a sy chuyén doi tuong do1 véi nhau gitta cac thanh phan tinh
thé theo nhirng mat va phuong nhét dinh goi la mat truot.
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Hinh 2.5.2: M6 hinh mang tinh thé.



Mang tinh thé ctia kim loai bao gém v6 s6 va phuong tinh thé nhung khong phai mat va
phuong nao cling xuat hién hién truong trugt. Mat va phuong xay ra trugt phai co lién
két nguyén tir bén hon dé chuyén doi cac moi lién két thi s€ khong bi pha huy. Pong
thoi, Cac moi lién két gitra cdc mat trugt phai yéu hon.

2.5.2 Bién dang déo ciia kim loai khi can

2.5.2.1 Bién dang déo trong tinh thé

Bién dang con lai khi bo tai trong goi 1a bién dang déo dugc thuc hién boi viée trugt, doi
tinh hodc chuyén matenxit va khuyét tan. Co ché cua qua trinh trugt 1a khi truot, tat ca
cac nguyén tr trén mat truot déu dich chuyén. Cach truot nhu vay goi 1a trugt cling.
Theo cach trugt nay thi ing suat tac dung rat 16n dé c6 thé day vi tri ciia cac nguyén tir
trén mat dich chuyén cung luc. Thyc té, rng suat gy nén mat truot cia nguyén tir rat bé.

Néu trong mang tinh thé luon ludn c6 sai 1éch thi chung ludn 13 noi xudt phét cia qua
trinh truot, sy truot tdic dong 1én cac nguyén tir ¢ trén mat truot mot cach ndi tiép nhau.
Vi vay, & mdi thoi diém chi chi c6 mot vai s6 luong han ché cac nguyén tir tham gia qua
trinh truot. Do d6, tmg suét sinh ra khi truot rat thap.

Pa tinh thé tap hop cua nhiéu hat c6 phuong mang dinh huéng mot cach ngiu nhién.
Ving ranh gidi giita cac hat co ciu tao, tinh chat khac ving trung tim. Qua trinh bién
dang déo thuong xdy ra trong da tinh thé kim loai. Qua trinh bién dang déo cta da tinh
thé chiu anh hudng rd rét ciia da tinh thé. D6 1a tap hop cua cac hat c6 phuong mang
dinh hudéng mot cach ngau nhién va ving bién gidi hat c6 sap xép khong trat ty nén qua
trinh bién dang déo cua da tinh thé c¢6 cac tinh chat sau:

— Khi tac dung tai trong 1én da tinh thé cac nguyén tu s€ bi x0 1éch khac nhau. Hat
nao c6 phuong mang dinh hudng thuan lgi sé bi x6 1éch voi tng ing suét tuong
doi bé.

— Su x6 léch gitra cac hat ludén c6 anh hudéng dén cac hat bén canh va bi can trd. Do
vay cac hat trong da tinh thé c6 thé bi truot ngay theo nhiéu hé truot khac nhau.

—  Vung bién gi6i hat c6 sip xép khong trat ty, nén sy truot khé hinh thanh ¢ d6. Vi
khong hinh thanh dugc cac mat va phuong trugt.

Anh hudng cia bién dang déo dén tinh chat:

— Sau bién dang déo cta kim loai tn tai ing suit du gém 2 loai chinh: Ung suét té
vi va Gmg suét du thd.

— Ung suat té vi 1a loai g suat ton tai & trong cé thé tich kim loai sinh ra do bién
dang khong dong déu trén toan thiét dién.

— Bién dang déo 1am bién dbi co tinh ctia kim loai theo chiéu hudng ting bén hay
hoa bén, 1am ting gidi han bén, gidi han dan hoi va gii han chay cung gidi han
dan hoi va do cimg.



2.6 SO PO QUY TRINH GIA CONG

Hinh 2.6.1: so do quy trinh gia céng san pham.

Quy trinh gia cong san pham ren can bat dau véi viéc chudn bi vat lidu, cat va st 1y bé
mat. Sau do, phdi dugc dua vao may can dé tao hinh ren theo yéu cau. Tiép theo, san
pham ren duoc do dac va kiém tra dé dam bao do chinh xac va khong c6 18i (c6 thé kiém
tra biang cach lap ngiu nhién). Sau d6, ren dugc xir Iy bé mat va chuyén dén khu lap rap.

2.7 NANG SUAT LAM VIEC CUA MAY

Trén thuc té rat khé xac dinh cong suat lam viéc cua may vi mdy san suat rat nhicu loai
ren vo1 chiéu dai lam viéc khac nhau. Vi vay ta can xac dinh n6 dya trén cong thirc nhu
sau.

Véil= 60+1, >60mm H=53+ 60.HD L d 60 \ &

3600s (Chié'c)
LU
60,4.5.d " D 60,4

Véile 6041 < 60 o= 3600s _ (Chiéc
oLl = + [ < 60mm _5+60.H.D_ n .
5T 604.5.d

Trong do6:

— L: La chiéu dai lam viéc cua ren.

Li: La Phan chiéu dai sau khi trir di 60 mm.

S: La lugng chay dao hudng kinh ( Lay S = 0,1 mm/vong).

— H:La chiéu cao cia ren.

— D: La Pudng kinh trung binh cuia con lan ( gép 2 lan tir tim dén duong chia cua
ren con lan)

— d: La duong kinh trung binh ctia bu 1ong.



CHUONG 3: THIET KE PONG HQC

3.1 CHON PHUONG AN TRUYEN PONG
3.1.1 Phuong 4n truyén dong 1
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Hinh 3.1.1: B6 truyén hp giam toc banh rang tru.

1-dong co; 2-bd truyén dai; 3-hop giam tdc khai trién; 4-bo truyén phan lyc; 5-xylanh
thuy luc; 6-16 can ren; 7-TAm nang phoi; 8- truc cac dang.

3.1.2 Phwong 4n truyén dong 2

.

III
|
3

+]

Hinh 3.1.2: Bj truyén hop giam téc truc vit banh vit.



1-dong co; 2-bd truyén dai; 3-hdp giam tdc truc vit banh vit; 4-xylanh thuy luc; 5-16 can
ren; 6-Tam nang phoi; 7 Khép cac ding.

3.1.3 Phuong 4n truyén dong 3

~—o

Hinh 3.1.3: Bé truyén co cau cam con trueot.
1-Dong co; 2-Bo truyén dai; 3-Hop giam toc khai trién; 4-Ly hop; 5-10 x0; 6-Co cdu cam
con doi; 7-Bo truyén truc vit banh vit; 8-TAm d& phoi phoi; 9-L6 cén ren; 10-Bo truyén
phén luc.

Tir cac xem xét wu nhuge diém vé cac phuong an truyén dong va yéu cau trong thiét ké
ché tao may. Chon phuong an 2 1a phuong an thiét ké h¢ truyén dong cho may can ren
thuy luc.

3.1.4 So dd nguyén ly

1

Hinh 3.1.4: So do nguyén li may cdn ren.



1- Tay diéu chinh hanh trinh tryc vit; 2 - Co c4u banh vit; 3 - Xylanh; 4 - Co c4u can ren;
5 - L6 can; 6 - chi tiét d& phoi; 7 - Truc cac dang; 8 - HOp giam tdc banh vit; 9 - Khop
ndi; 10 - Bo truyén dai; 11 - Bong co 5,5 kw.

3.2 XAC PINH THONG SO KiCH THUGC SAN PHAM CAN
3.2.1 Xac dinh kich thwéc cia ddi twong can

Déi tugng dé ché tao may 1a ren hé mét voi tiéu chuan quéc té véi kich thude 16n nhat
dé gia cong 13 bu 16ng M18x2. Trong d6, ta chi tinh kich thuéc cua bu 16ng 16n nhét 1a
M18 véi cac kich thude co ban nhu sau dé thoa diéu kién tinh cho toan bd chudi bu long
bang hodc dudi M18. Ren M18 thudc ren tam giac hé mét véi goc profin ren @ = 60°
va budc ren duoc tinh béng mm. V4t liéu ché tao ren 1a thép C35 thudc cép bén 5.6 véi
g suat chay va ng suat bén cua mac thép trén lan luot 1a: o, = 300 Mpa, 0, =
500 — 700 Mpa.

Rounded L \. 5 ,
or ”dl /"“ ) * / \ '\ \
{

crest ' w’ ,‘ ‘I I\

Rounded root LR RN

Hinh 3.2.1: Kich thudc ren tam gidc hé mét.

— V&i duong kinh ngoai cia ren la: d = 16 mm.

— Puong kinh trong ciaren la: di=d - H=16 —1,73206 = 14,268 mm,
— Chiéucaoren: H = 0,86603.p = 0,86603.2 = 1,73206 mm

— Cung bo dinh ren: r = % = 0,29 mm

— Chiéu cao khi bo goc: h = 0,54125.p = 1,0825 mm

— DPuong kinh trung binh: d, = d — g =16 —0,86603 = 15,134 mm

— Ta c6 cong thure tinh duong kinh phéi nhu sau:

1 ) 1
dp = E(dz +d,%) = 7 (167 +14,268%) = 15,1587 mm

Chon dp = 15,1587 mm.

Tinh kich thudc qua 16 can:



— Duong kinh trung binh cua 16 can: Dy, = i.d, = 12.15,16 = 182 mm
e 11456 dau mdi ciia qua can
e d la duong kinh trung binh cua bu 16ng

Lay D,;, = 180 mm.

— Chiéu dai 16 cén: [ = 80 mm

— Puong kinh ngoai 16 can ren:

H 1,73206
Dyg = Dyp + 25 =180 + 2——— = 1812 mm

— Puong kinh 16 mayor:
D,, =04.Dy, =72 mm
3.2.2 Tinh toan lwc can ren.

Ta c6 cong thuce tinh lyc can ren Pr va PT nhu sau:

ocn3.D d,, —d
Pp=35 |——T0 - d, |a+-2F™ | K@)
E.(Dpg + d1) cos >

PT = 0,08PR (N)
Trong do:

— Pr 14 lyc cdn huong kinh

— Prla luc tiép tuyén

— Gi6i han ng suit chay cua ren: o, = 300 Mpa
I _ 80

- Sédinhrencén:K=;—7=40

e L la chiéu dai ren vit
e P labudcren
— M0 dun dan hoi ciia kim loai: E = 210 Gpa = 210.10° Mpa

— Chiéu rong ranh then: a = p — 2tg (%) .% =1,5mm

Tt do ta co:

.14,268. 1,5
2,1.105.(181,2 + 14,268) "~ ~F cos 2

3003.181,2 15,1587 — 14,268
PR = 3,5

= 55140 N
P, = 0,08.P, = 0,08.55140 = 4412 N



3.2.3 Xac dinh momen truc can cin va cong suit dong co dién

3.2.3.1 Xdc dinh vin toc vong quay va lwong chay dao hwéng kinh
Dua trén co s& 1y thuyét trong tinh toan can ren theo bang 4-156 va 4- (sach cong nghé
ché tao may 1). Vi vat liéu dé ché tao ren 1a CT35 thudc cap bén 5.6 va d6 cimg 260HB,
mg suat chay va ng suat bén cua mac thép trén lan luot 1a: o, = 300 Mpa, 0, =
500 — 700 Mpa.Ta c6 ché d6 gia cong nhu sau:

— Van tdc can: v = 34 m/ph

— Tbc d6 vong quay: n = 1000'V/7T.D = 1000'34/ﬂ_ 1714 = 63,3 vg/ph

— Lugng chay dao hudéng kinh: s = 0,1 mm/vg

Vit idu D6 cimg Tidng Ren
gla cong HB 0 * 4x0,7 ox | $x1,25 10x1,5 12x1.75
v 251 . x7,7 S0, 62,8 47,)
Thép xdy 260 to 0,029 0.030 0,012 0,032 0.055
dung Ne 0,89 1.91 2,18 4,76 4.49
T 3540 1615 219% 1390 1110
(10700) 16460) (6000) (5000) (4-440)
nlép A v 25,1 7 502 628 60,3
chdng gt ly 0,029 0030 0,032 0,033 0,043
N, 081 1,74 2,90 4,36 4,88
T 8080 A760 5120 100 20650
(10700) (7500) (6O00) 15000) (S360)
Bang 4-152. Lugng chay dao hwdng kinh khi cdn ren bang qud cdn.
Vit lieu phéi can
Buée ren | Hop kim Pong Thép c6 G,, MPa
mm nhom | déng thau 400 [ 500 [ 700 | om0
Laong chay dao hudng kinh S, mm/vang phoi.
0,2-05 0,03 0,02 - 0,1 0,02-0,1 0,02-0,1 0,02-0,07 0,02
05-08 0,05 0,03-0,16 | 0,03-0,15 0,025- 0,02-0,07 0,02
1,0 0,085 0,06-0,15 | 0,06-0,15 0,12 0,035-0,09 0,025
1,5-1.75 0,1 0,08-0,17 | 0,08-0,17 | 0,06-0,1 0,05-0,12 0,035
2-3 0.1 0,1-0,2 0,1-025 | 0,08-0,15 | 0,05-0,17 -0,045
0,1-0,25

T
M, = 2.PT.DA—B.f = 2.4412.

Hinh 3.2.2: Luong chay dao hwdng kinh khi can.

M, =

Tinh toan momen can can thiét:

Pr.Dy,  4412.1812

2

Tinh toan momen ma sat cua truc can:

2

ng

2

181,2

= 400000 (N.mm)

.0,08 = 20196 (N.mm)




Trong do:

—  Pr luc tiép tuyén tac dung lén
— rag ban kinh ¢ truc can so bo tai A, B (1y r,5 = 0,4D,, = 68,6mm)
— £, hé s6 ma sat lan tai diém A,B

Tinh Momen khong tai:
M, = 0,1.(M; + My,51) = 42020 (N.mm)
Tinh momen ma sat giira phoi va con lan can:
M5, = 0,03.M, = 12000 (N.mm)

3.2.3.2 Tinh cong suit va chon déng co dién
Tinh cong suat trén truc can: N = (N + N2)/7.

Cong suat khi can N :

wt ,63
Ny = (M + Mo + Myt + Msz). o5 = 474216, = 3,15 (Kw).
_mn .63,3 _ rad
W= 39~ T30 003 (_>

Trong d6: wt 1a van tdc goc cua tryc can.
Tinh cong suat chay dao khi quy vé tryc can.

P.+P,,
N, = L ms
2= T1o00 s

Trong do:
—  Pums 12 Iyc can ma sat khi duy chuyén tryc can
P,s = 0,05. Pz = 0,05.55140 = 2757 (N)
- wgla tdc d6 dich chuyén truc can.

_ Sem _01663 .
"s = 601000 _ 60.1000

Suy ra:

N = 55140 + 2757
2 1000

Vay ta c6 cong suat trén tryc céan la:

.1,1.107* = 6,4.1073 kw




N =N, + N, = 3,156 Kw
Chon cong suét va chon dong co dién:

N 3,156

N;. =
= n~ 073

= 4,48 Kw.

Hiéu suit truyén dong :

= Npa-Npv-Nea-No1- = 0,96.0,86.0,88.0,995° = 0,705
Chon dong co dién 4A112M4Y3 cong suit 5,5 Kw, van téc quay 1440 v/p.
3.3 PHAN PHOI TI SO TRUYEN
Ty s6 truyén dong chung clia may:

i_%_1440

ne 633

= 22,75

Ta cé:

i = ig. iy inge-lpy = 1,3.17,5 = 22,75



CHUONG 4: THIET KE KET CAU MAY

4.1 TINH CHON BQ TRUYEN DPAI
4.1.1 Thong s6 bd truyén dai
— Kich thuéc tiét dién dai a. h = 22.13,5 (mm) theo bang 5-11(2)
— Tiétdién: F = 158 (mm?)
— Duong kinh dai nhé D theo bang 5-14 (2) lay D; = 180 mm
— Kiém nghiém van tdc dai:
_ mny.D;  m.1440.200
~1000.60  1000.60

v = 15,08 m/s

— DPuong kinh dai banh 16n:
D, = igqi-Dy. (1 — €) v&i dai hinh thang thie = 0,02
D, =1,3.(1 —-0,02).200 = 255 mm
Lay theo tiéu chuan D, = 260 mm.
— Tinh sé vong quay thuc cua truc bi dan:
n, =(1-— 0,02).n1.% = 1086 vg/ph
2
— Ty sb truyén:
_ n, 1440
lgai = n_2 =086~ 1,32
Ta thiy d6 chénh léch kha nho so véi yéu cau.
— Chon so bg khoang céach truc A theo cong thirc 5-19 (2)
0,05.(D; + D,) + h< A< 2.(D; + Dy)
Lay A = 600 mm.
— Tinh chiéu dai dai theo L:

(D, + D,)?
44
(200 + 260)2

T
L = 2600 + (200 + 260) + —— ——— = 2010,7 mm

T




Lay theo tiéu chuan bang 5-12: L = 2010,7 mm

— Tinh chinh xac khodng cach truc A theo L.

_ 2.L—m(D, + Dy) + (2L — (D, + D,))* — 8.(D, — D,)?

A
8

4 2.2010,7 — 7. 460 + /(2.2010,7 — m460)2 — 8. 602
B 8

= 643,4 mm

— Khoéang cach nho nhét can thiét ¢é mac dai:

Apin =A—0,015.L = 613,3mm
— Khoang cach 16n nhat dé tao luc cang:

Apax = A+ 0,03.L =703,7mm

— Tinh géc 6m:
D, — D,

= 180° —
@ A

.57° = 174,7° (théa man diéu kién a = 120°).

—  Xac dinh s dai z can thiét:
K. P, 1,25.5,5
z = = > 2
(Py).C,.C,.C,.C, 3,38.1.0,95.1,08.0,95

Liyz =3
Vi:
e Hé s anh huong khong déu tai trong: C, = 0,95
e Héséhésd: C; =095
e Hé s anh huodng cua ti s6 truyén: C, = 1,08
e Hé s anh huong goc 6m: C, = 1
e Hésb anh huong van tdc: C,=1

1440.7.200

= 15,08 m/s
60.1000

e Ung suat c6 ich cho phép: [P,] = 3,38
o Haé sb tai trong dong: K; = 1,25

e Toc do cua bang tai: v =

4.1.2 Tinh lwc tac dung 1én bd truyén dai
— Luc céan ban dau SO:

So =09.F = 1,21.138 =170 N



— Luyc tac dung lén truc:
a
E. =3.5,.z. sinz = 1529 N

Trong do:

N
] mm?

e Dién tich tiét dién 1 dai: F = 158 mm?.
— Chiéu rong banh dai B:

B=(Z-1).t+2e=(3-1).19+2.125=63mm
Vi t, e tra bang (10-3[2])/257

o Ung suét can ban dau: S, = 1,21

Ki hitu | | ¢ =3 p = 3 ’ ¢ o= =o'

ét dign H L) 1 ¢ e —_— v -

| dal ‘ d W EH d tn d | m d by
0 10 | 25 12 | 8 |63.. ™ } 10 | 80.. 100 | 10, " xoo| 102 | » 180 | 103
A 125 | 33 | 15 10 |90 .. 132 130 [125. 160 133 | 180 Aoo| 134 | » 4% | 135
B 16 42 | 19 | 125|125 _160| 17 [I80.. 224| 17,2 {250 . SO0 | 174 | > S60 | 176
B 21 | 87 |255| » 200 227 224 5| 229 |3ss _ 63| 230 | = 70| 233
YO 125 | 25 12 8 |63..8 | 10 - - " >80 10,2 -
VA 16 | 3 ’ 15 [ 10 |90 n2}128 - - | 2 | |
vB 21 4 19 | 125 {140 . 180] 164 ‘ >180 16,7
YB 24 L1 20 17 1224 . 3151 22 l >318 224 |

Hinh 4.1.1: Bang kich thudc tiéu chudn b truyén dai.

4.2 TINH HOP GIAM TOC TRUC VIiT BANH ViT
4.2.1 Tinh truc vit va banh vit
Thiét ké bo truyén truc vit banh vit banh rang theo cac s6 liéu sau: cong suét trén truc vit
N; = n4.Ny. = 0,96.5,5 = 5,28 kw; téc d0 vong quay trong phut cta truc vit 1a 1086
vong/ph ; tbc d6 vong quay ciia banh vit 13 63,3 vong/ph; Bo truyén quay 2 chiéu, tai
trong thay d6i khong dang ké, may can ren 1am viéc trong 5 nam trudc khi bat dau thay
thé, mdi nim 300 ngay, mdi ngdy 6 gid. Sai s6 vé van tdc khong qua 3%.
a) Gia thiét van toc truot v, > 5m/s, chon vat liéu ché tao banh vit la déng thanh
thiéc diic bcfng khuon cat, vat liéu truc vit la thép 45 toi bé mdt cé do ran HRC 45 — 50.
b) Pinh vng sudt cho phép ciia rdang banh vit theo bing 4-4.

[0lix = 160 ——; [0],, = 50 N/mm”



Chu ki lam viéc ctia banh vit theo cong thirc (4-5) va (4-8)[2]:
N =60.n.T = 60.60,4.5.300.6 = 3,27.10".

PN LU B
N N 327.107

P L I P
N N (327.107

— Chu ki lam viéc cua banh vit: N
— HEé s0 chu ki (rng suat tiép xtc: k'y
— Hé s0 chu ki trng suat uén: k"

Tur bang 4-4 tra céc tri s trng suat ti€p xtc cho phép va ung suat udn cho phép roéi nhan
Vo1 cac tri sO k'~ va k’’n tuong ing, ta co:

[6], = 160.0,862 = 137,9 N/mm?
[6],, = 50.0,643 = 32,35 N/mm?

- |

Tl.‘daz- : | : )___1_

7 % e
A
///"/ G

Hinh 4.2.1: Kich thuéc bé truyén truc vit banh vit.

¢) Tinh ti 50 truyén i va chon s6 moi ren va rang cua truc vit banh vit:
ng, 1086

= = = — 17,98
"o, T 633

Chon s6 moi ren tryc vit: Z; = 2



Chon sb rang cho banh vit: Z, = i.Z; = 2.17,98 = 35,96.

Lay Z, = 36
Tinh lai ti s6 truyén:
i = 22 = 36 =18
Zy 2
Sb vong quay thuc trén phut cua banh vit so véi yéu cau:
1086

n, = 8 -~ 60,4 vg/ph

Sai sb vé vong quay ciia banh vit so v6i yéu cau:

Sai s6 nay van nam trong pham vi cho phép (3-5%).

d) So bo chon tri $6 hiéu sudt n va hé sé tai trong K.
Vo6iZ, = 2,chon so bon = 0,89.

Cong suét trén banh vit:
N, = n.N; = 0,89.5,28 = 4,7 kw
Dinh so b K = 1,1 (gia thiét v, < 3 m/s)

e) Dinh mé dun m va hé sé dwong kinh g:

Theo cong thuce (4-9)
e (1,45.106)2 o N
myq = [|———| -K.
(0)tx-Z2 2.1,

o 1,45.106\° - 4,7 1036
"™9= \25036 ) 2604

Theo bang (4-6) lay m = 5,9 = 12 ¢6 mi/a = 11,44

f) Kiém nghiém vdn toc truot, hiéu suat va hé so tai trong

Vin tdc truot [ cong thire (4-11)].



mmn; 2f_, 5.1086 ,
=— |7 2 = . 22 122 = 3,5
Ve =T9100° N4 T4 T 9100 VAT m/s

Phu hop véi du doan khi chon vat liéu banh vit.

Pé tinh hiéu suét, theo bang 4-8 1iy hé sé ma sat f= 0,03, do d6 p = 1°35’.
Theo bang 4-7 tim dwoc goc vit vai Z; = 2vaq = 12 thi A = 9°28’

Hiéu suit véi cong thic (4-12) ta co:

tan(9°28") _
tan(9°28' + 1°30")

n = 0,96. 0,86

Tri s6 hiéu suit tim duoc khong chénh 1éch nhiéu so véi du doan, do d6 khong can tinh
lai cong suat trén banh vit N».

Van tdc vong ctia banh vit v6i cong thirc 4-15:

_ Tm.dy.n, mm.Zpn, m.536.61 058
V2= 071000 - 601000  60.1000 _ O°8M/S
Vi tai trong khong thay doi va nhu gia thiét & trén v2 < 3 m/s. Do d6 phu hop voi du doan
voi cong thire sau:

K=K,Ki=111

@) Kiém nghiém irng sudt uon cia rdang banh vit véi cong thirc 4-16 va bang 4-7.
Z, 36

7 (cos )3~ (cos9°28')3

Tién hanh kiém nghiém tng suat udn sinh ra tai chan rang banh vit theo cong thure sau:

_I5.10°K.N, _ 15.10°11531
S Zoyan, 53604721261 202 <ok

Véi: [o], = 0,25.0,, + 0,08.0,, = 0,25.170 + 0,08.290 = 65,7 N/mm?

Oy

h) Pinh cdc théng so hinh hoc chit yéu ciia bé truyén (bang 4-3)

— Mo dun: m = 5 mm.

— S6 mdi ren cua tryc vit va banh vit: Z, = 2; Z, = 36.

— Hé sb duong kinh: ¢ = 12

— Go6c an khop: o = 20°.

— Goc vit: A = 9°28’

— Khoang cach truc: A = 0,5.m.(q + Z, + 2¢) = 0,5.5.(12 + 36) = 120 mm



Vi khong yéu cau lay khoang cach truc A theo tiéu chuan nén khong dung dich chinh
(e =0).

Duong kinh vong chia vong lan cua truc vit:

dey = gqm=125=60mm
Puong kinh vong dinh truc vit:

Doy =dp1 +2f.my =60+ 2.1.6 =72mm
DPuong kinh vong chén ren cia truc vit (lay ¢ = 0,3):
Diy=dey—2.fpm—2.co. m=60—12—-3 =45mm

Chiéu dai phan c6 ren cia truc vit (bang 4-2):
L>(11+0,06.Z,).m = (114 0,06.36).5 = 65,8 mm ,chon L = 70 mm

D¢ tranh mat can bang cho truc vit, chon chiéu dai L bang mdt s6 nguyén lan
budc doc vi.

L 70 70
X=—=——=—>=446
t, mm w5

Cho nén lay tron x = 4 va xac dinh chinh x4c:
L=xnm=4mn.5=63mm

Puong kinh vong chia (vong 1an) ctiia banh vit:

d., =d, =365 =180mm
Duong kinh vong dinh cua banh vit:

Doy =(Z, +2.fp+2.6))m=36+21+2.0).5 =190 mm
Puong kinh vong day banh vit:
Diy = (Zy +24+2.6)m=(36—-24+2.0).5= 168
Puong kinh ngoai cung cua banh vit (cong thic 4-1):
D,=D,,+15m=190+ 1,55 =197,5mm
Chiéu rong banh vit (cong thic 4-2):
B =0,75.D,4 = 46,5 mm



i) Tinh lyc tac dung

[t

n,

Hinh 4.2.2: Biéu dién lyc tac déng lén truc vit banh vit.

Luc vong P; 1én tryc vit co tri $6 bf?lng luc doc truc Pa2 trén banh vit [cong thirc (4-23)]

) M 2 474216
2.M, “led-Lepy-Nea-M "1.18.0,88.0,86
P — P — — cd* ‘tbv cd tbv — ) ) — 1121 N
1 re2 ™ g, 60 60
Luc vong P> 1én tryc vit co tri $6 bf?lng luc doc truc Pa; trén banh vit [cong thirc (4-23)]
) M 474216
2.M; i ""1.0,88
P, =P, = = —<cd ‘ed == =5988N
27 e g, 180 180

Luc hudng tdm Py trén truc vit c6 tri s6 bang luc hudng tim Py trén banh vit
P, = P, = P,.tan « = 5988.tan 20 = 2354 N

Trong cac cong tic trén M| — M6 men xoan trén tryc vit ; M2- m6 men xodn trén banh
vit:

M, = M,.i.n
4.3 TINH, KIEM TRA BEN TRUC
4.3.1 Tinh va kiém nghiém truc

4.3.1.1 Truc 1
a) Xac dinh duong kinh so bo truc 1:



Tinh duong kinh so bd cuia cac truc theo cong thue (7-2);

(1)

02.15 = 20,63 mm

— - 5y Z LT L
> | A
/ \\ 777 i fyﬁ j—L
Ry | e [ X
ky . b )~ / % : - =
—Er ' T | .-D}:*j% “U’
2t / Y/ /o
il
LI T ' { \\ |
: k Ll ‘
.‘__~__(I’ e [J/ _— lor
{lf [u ) e f(j
r=——r
Hinh 4.3.1: Khodng cdch trong truc.
Hop gidm t6c tryc vit : Ly = =lgz i 1y = (0,9...1)d,5
- banh vit, 1001 | ooy = L2

véi d ., — dudng kinh ngoai cia bénh vit.

Ly = 05,5, +b) +k +k;
Il Ly = 2Ly

Ly =1 + a3

Hinh 4.3.2: Bang so kich thudc cua truc.

Vi can c6 khép ndi 2 truc vit banh vit nén can tinh luc tir khép ndi tac dung 1én tryc:
M
K, =025.2.—1=%=05.@=203N
Y ’ D, 65 65
b) Xéc dinh khodng cdch giita cac goi dé va diém ddt lwc
— Chiéu dai mayor banh dai:
L1, = 65mm

— Khoang cach tir banh dai dén 6 tryc:



Li; = 0,5(Lpyq5 + bgy) + k3 + by, = 0,5(65 4+ 19) + 20 + 20 = 82mm. Lay Ly,
=95 mm

— Khoang cach tir khép ndi dén 6 truc:
Ly, =82mm
— Khoang cach giita 2 6 truc la:
Li; =0(09..1,3).dygy, = 1.dgpy, = 256 mm
— Khoéng cach giira truc vit va 0 lan:

Ly

Lz = 71 = 128 mm

- ’A‘ RBz A

14 . . L13 -3 . 112

Trong do :

e He s tinh chon 6 lan by tra bang 10-2[2]
e Heé sd ki, ko, ks, hn tra bang 10-3[2]
e dci la duong kinh ngoai cua banh vit.

¢) Xdc dinh phan lye tai cdc goi dé A,B:
ZMAy == 0 - — PT'l' 128 + R32256 - Pal.del/z

5988.60

ZMAy =0 > —2354.128 + Rp,. 256 — —

ZZ=0 - RAZ+RBZ_PT1=0
Viy ta c6: Ry, = 1878,7 N, Ry, = 4753 N

Z My, =0 — — P.128 — Fp. (256 + 95) + Rp,. 256 — F,.82 = 0



Z My, =0 - —1121.128 — 1529.351 + Rp,,. 256 — 203.82 = 0

ZY=0 - RAy+RBy_P1_Fr+Fy=O

Vay ta c6: Ry, = 2721,93 N, Ry, = —274,93 N

P1
Rz ¢ Pal o8 o
Fy fo = Pr1 = e
/RA:" Av
1 aa 119293
Qy | 203 ; 7/ 1529
Y Yy N
B 16646
743896
Mz W N.mm
4753 145256,08
@ NIIATIANY se7e.7 N
cos3s.a [NR204784
My N.mm
26345
13173
S [T ARIR A N.mm

Hinh 4.3.3: So' do momen truc vit.

d) Xac dinh duong kinh cdc cac doan truc 2

M6 men twong duong tai cac tiét dién truc 2 theo cong thirc ta c6 1a:

2 2
M,y = \[(MZ)Z +(M,)" +0,75.T2

Vay momen tuong duong tai tiét dién diém D la:

M.gp = 3/0,75.T2 = 3/0,75.131732 = 11408 N.mm

Viy momen tuong duong tai tiét dién diém A la:

Mygs = 3 (My,)? +0,75.T2 = /166462 + 0,75.131732 = 20180 N.mm

Mo men twong duong tai tiét dién diém C 1a:



Mge = i/(MCZ)Z + (Mcy)2 +0,75.72 = /74392 + 240478,4% + 0,75. 263462
= 241672 N.mm

Viay momen tuong duong tai tiét dién diém B 1a:

Miap = 2\/(MBZ)2 + (MBy)Z +0,75.T% = 3/145256,082 + 0,75. 263462
= 147037 N.mm

Viay momen tuong duong tai tiét dién diém E la:

Map = 2\/(MEZ)2 + (MEy)Z +0,75.72 = {/0,75.263462 = 22816 N.mm

e) Tinh duong kinh tiet dién ciia truc tai cdc diém:

3| M
d= td
0,1.[o]
Puong kinh truc tai diém D va E:
dp = dp = |22220 _ 15 4 mm, 18y dyy = dj = 30
D — Yg — 0,163 - y rmm,lay Ap = dg = mm
Puong kinh truc tai tiét dién diém A:
3/20180 .
dy = 0.1.63 = 14,7 mm, lay dypin = Di7 = 40 mm
Puong kinh truc tai tiét dién diém C:
3241672 .
dp = 0.1.63 = 33,73 mm,lay d¢opmin = Diy = 45 mm
Puong kinh truc tai tiét dién diém B :
dy = 27037 _ 26,6 mm, 4y dy = 40
B~ 70,163  -oP MLy dp = aumm

~

Trong do6 [o] [a gi¢i han bén tra tai bang (10 — 3)[3].



30
40
45

Hinh 4.3.4: kich thire dwong kinh thiét dién truc vit.

4.3.1.2 Truc 2
a) Xac dinh duong kinh so b truc
Tinh duong kinh so bd cua cac truc theo cong thirc (7-2);

0,2.17

02.[t], .02 [t

3| My, 3| 05.M  2/0,5.474216
dy > = | =———=41,16mm

Lay d, = 40 mm

‘.’n

7
‘.JLJ::"_
Hop giam t6c truc vit i L = =lgz i Ly = (09... 1), 5
- bénh vit, BI04 [ o |y = 2 s

v6i d gy, — dudng kinh ngoai cia banh vit.
Ly = 050, +b) +k +k;

I Ly = 2L, ;

Ly =1l +lags

Vi can c6 khop noi cac dang banh vit nén can tinh lyc tir khdp ndi tac dung Ién truc:

E, =(02=0,3 2T2—0252474216
y=(0.2= ’)"DO_' 120

=1976 N

Vi Do tra bang 16-4/61[3] tap 2



(7] N.m d D D, L d. z , ap*
Dia | Dia | Day! | Day2 (N.m?)
theép gang |

|
16 | 80 | 1618 | 12:14 | s0 60 60 9 4 0027
s 16,0 16:18; 19 90 oS B0 9 4 0029
20,22
630 | 3.3 | 2022: | 24 100 75 100 9 4 008
24,28 |
1250 | 63.0 | 25:28: | 30.35 : 10 80 120 9 4 0.18
| 32
500 | 125 32:40; 35,38, l 140 110 |60 I 4 0.39
4as a2 |
w0 | 200 38 8 150 15 170 | 11 4 0,39
4045 | a2 150 15 | 230 i 4 1.06
50 4% ‘
630 | 315 | s0;55. | s6 170 120 170 | 13 4 207
60
1000 500 S0.55. 56 180 145 170 ’ 13 4 217

Hinh 4.3.5: Kich thuéc khép cac dang.

b) Xéc dinh khodng cdch gitta cac goi dé va diém ddt luc

Chiéu dai mayor banh vit:
L., =(1,2+18).d, =78mm
— Chiéu dai mayor cua dau khép cac dang:
Lay L,,.q = 90 mm
— Khoang cach tir banh vit dén 6 truc:
Ly, = 0,5(Lyyae +by) + ki +k, =0,5(784+33) + 16 + 16 = 88mm
— Khoang cach giita 2 6 tryc 1a:
Lyy =2.L,, =288 =176 mm
— Khoang cach giita 6 lan dén khép nbi:

Ly, = 0,5.(Lypeq + by) + k3 +hy, =0,5.(90+33) + 17 + 17 = 96 mm

RAy/’f RBy 4 P4
L_ c C?-J g.;';
|rRAZ © W
P2 pap  RB2
[ P2
. 22 ] _ L24

L21




Trong do :

e He¢ s tinh chon 6 lan b tra bang 10-2[2]
e Heé sb ki, ko, ks, hy tra bang 10-3[2]
e de l1a duong kinh chia cia banh vit. Vo1 dex = 180 mm

¢) Xdc dinh phan luc tqi cac géi do A,B:
Z MAy = 0 - Pr2.88 - RBZ' 176 + Paz.dez/z

1121.180

ZMAy =0 > — 235488+ Ry, 176 - ——
ZZ=O - RAZ+RBZ_PT2=O

Vaytaco: Ry, = 1750,2 N ,R,, = 603,8 N

z My, =0 — — P,.88 + Ry,,.(176) + F,. (176 + 96) = 0
z M,, =0 — —5988.88 + Rp,.176 + 1976.272 = 0

ZY=0 - RAy+RBy_P2+Fy =0
Vay ta co: Ry, = 59,8 N ,R,, = 40718 N

Dua vao cac lyc da duoc phan tinh nhu trén. Ta thiét lap biéu d6 momen nham tinh ra
mod men twong duong va tiép tuc tinh lai dudng kinh chinh xac tai mdi thiét dién tryc.
Vi cac cong thire tinh nhu ta tinh & truc 2. Tryuc banh vit c6 g, = 850 Mpa.



A c B
A L J}{
RAZ  ppg Rz LL
L

v PaZ_
P2
40718
Qy 7 19162 | 1916 | W
2222227777
3583184 | 1095920 .
Jmm
Mz 7
1750,2
9 | e03p N
My | 531344 | 1540244 N.mm
474216 N.mm
Nix

Hinh 4.3.6: So d6 momen truc banh vit.

d) Xac dinh duong kinh cdc cac doan truc 2

M6 men tuong duong tai cac tiét dién truc 2 theo cong thtrc ta co la:

2 2
My = \/(MZ)Z +(M,)" +0,75.T2
Viy momen tuong duong tai tiét dién diém A la:
Miga =0

Viy momen twong duong tai tiét dién diém C la:

Mg = 2\/(MCZ)2 + (Mcy)2 +0,75.T% = 3/358318,42 + 1540242 + 0,75.474216>
= 566371 N.mm



Viay momen tuong duong tai tiét dién diém B 1a:

Mg = 2\/(1\4,32)2 + (MBy)Z +0,75.T% = 3/189692,82 + 02 + 0,75.4742162
= 452376 N.mm

Viy momen tuong duong tai tiét dién diém D la:

Map = 2\/(MDZ)2 + (MDy)Z +0,75.T% = 3/0,75.2371082 = 205346 N.mm

e) Tinh duwong kinh tiét dién cia truc tai cdc diém (vi ¢6 2 hdp giam toc sé phén chia
momen tu truc vit banh vit ) nén theo nguyén li phdn chia va bao toan momen trén truc

banh vit nén ta co cong thurc sau

3|M;4.0,5
0,1.[o]

Puong kinh truc tai diém A:
lay d, = 50 mm
Puong kinh truc tai tiét dién diém C:

31566371
¢ 0,1.63

= 44,8 mm,lay d. = 50 mm

Puong kinh truc tai tiét dién diém B:

=B84t 6 mm, lhy dy = 45
B~ 70,163 oMby ds = Somim

Puong kinh truc tai tiét dién diém D :

3474216 .
dp = 0163 = 40,2 mm,lay d, = 42 mm

Trong do [o] [a gi&i han bén tra tai bang (10 — 3)[3].
1) Kiém nghiém dé bén moi

Dua vao biéu dd momen truc 1, ta kiém nghi¢m tiét dién diém C 1a tiét dién nguy hiém
tai truc banh vit.

Theo cong thure (10-19)[3], ta co:



S,;.S
Sy + 5,2

Trong do:

— He¢ s0 an toan chi xét riéng dén ung suat phép - s,
— He¢ s0 an toan chi xét riéng dén ing suat tiep - s,
— Heé so an toan cho phép [s] = 1,5 ....2,5.

Theo cong thue 10-20[30], 10-21[3] ta co;

0-1
Sg =
kad- Oq + l/)a- Om
T-1
St =

kiq-Ta + Yr. Ty
Vi 0_,, T_1: Gidi han moi udn va moi xoan ung voi chu ky dbi xtimg
Truyc bang thép 45 c¢6 o, = 700 Mpa. Do d6;
o_, = 0,436.0, = 0,436.700 = 305,2 Mpa
7_, = 0,58.0_, = 0,58.305,2 = 177 Mpa

— Bién d6 ung suat phap va tng suat tiép lan luot 1a: 0,4, 7,
— Tri sb trung binh ctia tng suit phap va tng suat tiép 1an luot 1a: o,,, T,

Do truc quay, theo cong thirc 10.22[3] ta c6:

Oq = Omax = ,0m =0
Theo bang 10.6[3] ta c6 :

_ TT. d3 b tl(d - tl)z

— 3

W = 32 > d = 10460 mm
TT. d3 btl(d - tl)z 3

W, = 16 > d = 22732mm

Theo bang 9.1[3] v&i dc= 50 mm, ta tra dugc then c6 t; = 7,5; b = 20; :
m.50% 20.7,5.(50 — 7,5)2

- = 9563 mm?®

17 733 250 mm
Ly _mS0t 2075.(50-75)? .
107 "6 2.50 - mm



Tai tiét dién truc 1ap 6 1an c6 d = 45mm :

m.d? 5
w, = 32 = 8946 mm

m.d? 5
WZO = ? = 17892 mm

Do do ta co:
M; 390020
0a1=W1= 9563 = 40,8
M, 189693 — 912

%2 = W= T8946

Tryc quay 1 chiéu tng suét thay ddi theo chu ki mach dong:

T _ 474216 _
e = = = =
tm31 = tar =50, = 901834
T 474216
= T3y = = = 13,25

fa2 = 5w, T 217892

Ta co P, vap, 1a hé so ké dén gia tri anh huong cua tri sO ung sudt trung binh dén do
bén moi.

Theo bang 10.7[3] tra duoc Y, = 0,1 vay, = 0,05
Ta c6 K4 va K,4 13 hé s6 theo cong thirc 10.25[3] va 10.26[3]:

Koy, 1
Kpq = 22—
od —
K
4
Ky g1
Er
KTd = K
4

Theo bang 10.8[3] va 10.9[3] chon dugc:

Vi truc gia cong trén may tién: K, = 1,1 (truc gia cong trén may tién voi Ra bang 0,63-
2,5) va K,, = 1,6 Khi khong ting bén bé mit.

Ta c6 €, va &, 1 hé s6 kich thudc ké dén kich thudc anh huong dén tiét dién truc theo
bang 10.10 nhu sau:

Eg1 = Eg2 = 0,81, E = & = 0,76



Véi K, va K, 12 hé s6 tap trung khi ubn va xoan
Theo bang 10.12[3], dung dao phay ngon ta tra duogc:
K, =1,65vaK, = 2,05

Bénh ring lap trén tryc theo kiéu lap % theo bang 10.11[3] tra dugc ta co:
6

K, K, 1,65 K., K, 205
2 =2 —=2037; —=—= — =27
&s1 £ 0,81 &1 & 0,76
Do vay ta co:
K
wtK—1 20374111
Ksa1 = Koaz = K = 16 = 1,34
y )
K
Tl 74111
Kle KTdZ = K = 1 6 = 1’75
y )
. - o_q B 305,2 _ceg
K 4104+ g0, 1,34408+010
. - o_q B 305,2 1074
72 Kyur Ogp + g0 1,3421,2+0,1.0
Spy = S A A—Y
T Koy Tgr T, 1,75.10,86 40
Sez = i S VY
2 KegoTaz ¥ Yo Ty 1,751325+0
Viy ta co:
S51-S
s1l= —=2"2__—48 > [s]
vV 5012 + 51'12

Voi [S]=1,5...3.
Vay truc 2 dam bao d6 bén.
4.3.2 Chogn then



Bdng 9.1a. Céc théong &6 cua then bAng

(AL

7
G

e
%//fé,-,ZV:; A 1

Theo TCVN ,2261-77 ; kich thudc

Ta c6 bang thong ké ddi vdi then bang sau day:

Hinh 4.3.7: Bdng kich thuéc then tiéu chudn.

: mm
Duong kinh Kich thude tift dign then Chifu s8u rénh then Ban kinh goe luon cia rénh r
tryc d, mm
b h trén tryc t tren 16 @ nho nhiit 1dn nhi

6.8 2 2 12 1 0,08 0,16
> 8. 10 3 3 I8 14

> 10.. 12 4 - 5 18

>12.17 5 s 3 23 0,16 0,25
>17. 22 6 6 35 28

> 22. 3 B 7 4 28

> 30 38 10 ] s 33 025 04

> 38 44 12 8 b i3

> 44, S0 4 9 53 s

> 50.. 58 6 10 6 43 025 04

> 58_ 65 I8 11 7 44

> 65. 78 20 12 7.5 49

Puiong kinh d Chitu cao then h | Chiguréngthent | Chiéu sau thentl
28 7 3 4
38 8 10 5
50 9 14 5,5
a) Kiém nghiém do bén then
Phai thoa man diéu kién nhu sau:
2T < [0,]
o, =————< o
T d . (h—t) ¢
2T

=g =

Trong do :

— Ltla chiéu dai then Lt = 1,35d

— Ung suét dap va tng suit cit cho phép xem bang 9.5 [0,] = 100 Mpa va [o,] =
70 Mpa.

— Mo men xodn trén truc T

— DPuong kinh truc d



Pudng kinh d Chigu caothenh | Chiduréngthent Chigu sauthentl | Momen xo#n truc T{N.mm)
28 7 8 4 26346
38 8 10 5 26346
50 9 14 5,5 474216

Sau khi ap dung cong thirc trén ta suy dugc o; = 60 dén 12,4; 74 = 9,3 dén 15

Vay then dam bao diéu kién bén.

4.3.3 Tinh chon then hoa.

Tinh moi ghép vé do bén dap sao cho théa man dicu kién:

Véi:

[o4] =

2T

- <
Y= Lhz

[04]

T: M6 men xoin trén truc, N/mm.

] : Chiéu dai 1am viéc ctia mdi ghép, mm.

[0,] : Ung suét dap cho phép, Mpa, tra bang (7.22/142).

Z: La so rang then hoa trén tryc lay Z = 8. V4i d = 36 mm va D = 42 mm.

Cé& trung
6 %X 11 x 14 ( 12,5 0,9 3
6 %X 13 x 16 14,5 0,9 3,5
6 x 16 x 20 18,0 1.4 4
6 X 18 X 22 20,0 1.4 s
6 x 21 x 25 230 1.4 5
6 x 23 % 28 25,5 1.9 6
6 X% 26 x 32 29 2,2 6
6 % 28 x 34 31 2.2 7
B x 32 x 38 3as 2.2 6
B8 X 36 x 42 39 2.2 7

Hinh 4.3.8: Kich thuéc then hoa tiéu chudn.

2.474216

= S _gug<
%= 3950228 7 < loal

Och _ 560
s.K,.K¢.K,.K, 1,25.1,2.1,6.3.1,5

= 51,8 Mpa



Trong do:

— Ki:Hé sb tai trong dong.

— K, : Hé sd tap trung tai trong do sai sd ché tao.

— K, : Hé sb ké dén su khong déu tai trong cho cac ring.

— Ki: Hé s6 ké dén sy phan b6 khong déu tai trong 1én chiéu dai then.
— S :Hésb an toan tir 1,25....4 ( tit ca tra bang trang 178 [6]).

4.4 TINH CHON O LAN
4.4.1.1 Truc 1

Do van tdc truot trén bd truyén banh vit — truc vit 16n, nhiét sinh ra nhiéu, truc bi gian
dai trong qué trinh lam viéc. Mat khac tai trong doc truc 16n va luc doc truc F, = 7182
kha 16n so vai lyc huong tam. Do vay ta sit dung 6 diia d& chan.

a) Chon so do, kich thudc 6

Tir so d6 két cau cuc voi d ngang = 35 mm, theo bang P2.11 ta chon 6 d& con ¢& trung ki
hi¢u 7306

Q68
il
= Sy 22, [
L % —f S
1 &\\\\é L
4 | e
Olw| | ]
— D D, | 4 B c | % r T, « c c,
mm mm mm mm mm mm mm mm mm (o) kN kN
1 2 3 Bl 5 6 7 8 9 10 11 12 13

Cé& nhe ring

7506 30 62 50 45,6 20 17 2125 15 05 1367 3490 27,50
7507 35 1 58 52,5 23 20 2425 20 08 1300 5020 4030
7508 40 80 64 585 23 19 475 20 08 1425 5390 44,80
7509 45 85 69 654 23 19 2475 20 08 1550 5160 42,60
7510 50 '90 n n 23 19 2475 20 08 1567 5980 54,50
511 55 100 83 754 25 212675 25 08 1350 7220 6160
7512 60 110 90 85 28 24 975 25 08 1467 840 7560
7513 65 120 9 91,5 31 21 RS2 08 1383 1090 9890

Hinh 4.4.1: Bing chon 6 diia.

b) Tuéi tho ciia 6 ki hiéu Ln

L L
L, = 106m = 106m =50.10% - L = 3258 triéu vong

Trong do:



Tudi tho cuia 6 tinh bang gio L, = 50.103(h) tra bang 11.2
Sb vong quay truc vit n = 1086 (vg/ph)
S6 vong quay L (triéu vong)

c) Tinh va kiém nghiém kha nang tai dong cua o6

Fry = |Fu® + Fy,? = /47532 + 274,932 = 550 N

F.p= /FBZZ + Fg,” = /1878,72 + 27222 = 3307,4 N

F F
2 =10,89,—2
V.F,, V.F.p

F, =P, = 5988 N —

=181

e=15tga=1,5.tg 14,25 = 0,38

Theo cong thure 11.3[3] ta co;

Q= (X.V.E.+Y.E).K,.K,

Trong do:

Hé s6 ké dén anh huong cta nhiét do k, = 1, khi 8 < 105°C

Heé s6 ké dén anh huong ciia dic tinh tai trong k; = 1,65 tra bang 11.3
Heé sb ké dén vong nao quay, véi vong trong quay V = 1.

Haé s tai trong huéng tdm X, = tana, Xz = tana tra bang 11.4

Hé s tai trong doc truyc ¥, = 1,Y; = 1.

Q4 = (0,4.1.550 + 0,4 tan(14,25).5988).1.1,2 = 994 N
Qs = (0,4.1.3307,4 + 0,4tan(14,25).5988).1.1,2 = 2318 N

d) Tinh tai trong dong twong dwong

Truong hop tai thay doi tai trong dong twong dwong Qe xac dinh theo cong thuc:

Qe = Qo1 m\[Z(Qi)m-Li /Z L;

Trong do6:

Hé s6 m = 10/3 v6i 6 1an 13 6 diia.
Thoi han L;, tinh bang triéu vong quay c6 cong thirc nhu sau:
3

Ly 15.

L = 60.n.7c = 60.1086

= 977,4 (triéu vong)



=t |(Q) e (G e ()"

2318 ’ 5 0,7 238 0 5E 12 1596 N
= . —_ 3,— 3, — =

7
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3 n
| S
N
~ 'y t

| tyy = 12000 gio
< ~ "
fh; 3000 g:a\,, » = 8000 gio

Hinh 4.4.2: So db tdi trong.
Kha ning tai dong cua 6 theo cong thire (11.1)
Cy = Qp.L%% =1,596.3258%3 = 18 kN < C = 50,2 kN

Vay 6 diia loai 7508 dat diéu kién bén dong

e) Kiém nghiém khd ndng tdi tinh:
Theo bang 11.6, véi 6 diia con X, = 0,5 va Y, = 0,87 theo cong thirc (11.19), kha ning
tai tinh:

Q: =Xy.E- +Y,.F, =0,5.3307,4 + 0,87.5988 = 7,86 kN < C, = 40,3 kN

Vay 6 dat kha nang tai tinh.

4.4.1.2 Truc 2
Do van toc truot trén bd truyén banh vit — truc vit 1on, nhiét sinh ra nhiéu, truc bi gian

dai trong qua trinh lam viéc. Mat khac tai trong doc truc 16n va luc doc truc Fy = 1121 N
khé 16n so voi luc hudng tdm. Do vay ta st dung b diia d& chan.

a) Chon so do, kich thudc 6

Tir so d6 két cdu cuc v6i d ngong = 50 mm, theo bang P2.11 ta chon 6 d& con ¢ trung ki
hi¢u 7306



ey .
x x|
> t;. RN, = b\]-
F=h
r 7 of
) d | al e o4t Il {
Tlw i x
Ki hieu d, D, D,, dy B, C, T, r ry a C, C.
mm mm mm mm mm mm mm mm mm (o) kN kN
1 2 3 Bl 5 6 7 8 9 10 11 12 13
Cé& nhe rong
7506 30 62 50 45,6 20 17 21,25 15 0,5 13,67 3490 2750
7507 35 72 58 525 23 20 24,25 2,0 08 1300 5020 4030
7508 40 80 64 58,5 23 19 24,75 2,0 08 1425 5390 4480
7509 45 85 69 65,4 23 19 24,75 2,0 08 1550 5160 42,60
7510 50 '90 73 7 23 19 24,75 2,0 08 1567 5980 5450
7511 55 100 83 75,4 25 21 26,75 2,5 08 13,50 7220 61,60
7512 60 110 90 85 28 24 29,75 2,5 0.8 1467 840 75,60
7513 65 120 99 91,5 31 27 32,75 2,5 08 1383 1090 9890

Hinh 4.4.3: Bing chon 6 diia tiéu chudn.

b) Tuéi tho ciia 6 ki hiéu Ln

L L
L, = 106m = 106m =50.103 > L =180,3 triéu vong

Trong do:

— Tubi tho cua 6 tinh bang gio L, = 50.103(h) tra bang 11.2
— S vong quay truc vit n = 60,4 (vg/ph)
— S6 vong quay L (triéu vong)

c) Tinh va kiém nghiém kha nang tai dong cua 6

Fry= /FAZZ + F,,° = /603,82 + 4071,82 = 41163 N
F.p = /FBZZ + Fg,? = /1750,2% + 59,82 = 1752 N




F
a a
= 0,27,
V.F,, V.F.p

e=15tga=15.tg 155 =0416

F,=P,=1121N -

= 0,64

Theo cong thure 11.3[3] ta co;
Q=X.V.E.+Y.E).K;. K,
Trong do:

— Hé s6 ké dén anh huong cua nhiét d6 k, = 1, khi 6 < 105°C

— Heé sb ké dén anh hudng cta dic tinh tai trong k; = 1,8 tra bang 11.3
— Hé s ké dén vong nao quay, v6i vong trong quay V = 1.

— Hé sb tai trong huéng tam X, = 1, Xz = 0,4 tra bang 11.4

— Hé sb tai trong doc truc Y, = 0,Y; = 0,4/tan a = 1,443.

Q4= (1.14116,3).1.1,8 = 7410 N
Qg = (0,4.1.1752 + 1,443.1121).1.1,8 = 4174 N

d) Tinh tai trong dong twong duong
Truong hop tai thay d6i tai trong dong twong dwong Qe xac dinh theo cong thuc:

Qe = Qo1- m\/Z(Qi)m-Li /z L;

— Hésom = 10/3 véi 6 lan 14 6 dia.

Trong do:

— Thoi han L;, tinh bang triéu vong quay c6 cong thirc nhu sau:

3
th

- 50.10 o
106 = 60.60,11—06 = 180,3 (triéu vong)

o= o) S (G (G

Qr = 7410 . —3 + (0,7 3 —8 +0510 —12 =5102 N
= . 3. 3. =
E 23 0.7) 23 ’ 23



=077,
T,»05T,

| tyy = 12000 gid
< 7 =
fh; 500090\,,1 -8000910

Hinh 4.4.4: So do tdi trong.
Kha ning tai dong cta 6 theo cong thirc (11.1)
Cy = Qg. L% =5,102.180,4%3 = 24,242 kN < C = 59,8 kN
Vay 6 diia loai 7509 dat diéu kién bén dong
e) Kiém nghiém khd ndng tdi tinh:
Theo bang 11.6, voi 6 diia con X, = 0,5 va ¥, = 0,8 theo cong thic (11.19), kha ning
tai tinh:
Q: =Xy.F-+Y,.F, =0,54116,3 + 0,8.1121 = 2955 N < C, = 58,5 kN
Vay 6 dat kha nang tai tinh.

Do tai trong cua lyc hudng kinh ¢ truc 16n truc 16n va khong cé luc doc truc nén luc doc
truc F, = ON. Do vay ta st dung 6 diia tru do.

4.4.1.3 Truc con lan can

b) Chon so do, kich thuéc 6

Tir so dd két cdu cuc voi d ngong= 50 mm, theo bang P2.11 ta chon 6 d& cén ¢& nhe ki
hi¢u 2210.

Ki hiu &

o | o | | | o | Duia | o | o

2200, (12200) 102200 | ™™ mm mm mm | mm (e kN kN
(32200, 42200, 92200) i >

Cé& nhe

2204 102204 | 20 47 14 15 10 63 | ne | 738

2208 102208 | 28 52 15 15 10 65 | 134 8,61

2206 102206 | 30 62 16 1.5 10 75 173 | n4o

207 102207 | 38 72 17 20 1.0 a 26,5 17,5

2208 102208 | 40 80 18 20 | 20 10 07 %40

2200 102209 | 45 8S 19 20 20 10 33 | 257

2210 102210 S0 °0 20 20 1 20 10 387 2.2

Hinh 4.4.5: Kich thuéc 6 diia tiéu chudn.



b) Tudi tho cia 6 ki hiéu Ln

L
L, = 105.—— = 106,
h 60.n 60.60,3

=7,2.10% - L = 26 triéu vong
Vi theo tai trong timg co cu clia may ¢ truc can rat 16n nén ta lya chon 6 lin phu hop
voi viée thay thé ngay bao tri

— Tubi tho cta 6 tinh bing gio L, = 3.8.300 = 7,2.103(h) tra bang 11.2
— S vong quay tryc vit n = 60,3 (vg/ph)
— S vong quay L (triéu vong)

c) Tinh va kiéem nghiém kha nang tai dong cua 6

Frcsn = |Faz” + Fap® = /203002 + 0 = 20300 N

F—F, F, F,

F,, = 0,75. = 20300NFE, = 0N =
4z a TV E. V.Fg

Theo cong thure 11.6[3] ta co;
Q=V.E.K;. K,
Trong do:

— Hé sd ké dén anh hudng cua nhiét do k, = 1, khi 6 < 105°C
— Hé s6 ké dén anh hudng cua dic tinh tai trong k; = 1 tra bang 11.3
— Hé sd ké dén vong nao quay, v6i vong trong quay V = 1.

Qcsn = 1.20300.1.1 = 20300 N

d) Tinh tai trong dong twong duong
Truong hop tai thay doi tai trong dong twong dwong Qe xac dinh theo cong thuc:

Qe = Qo1- m\/Z(Qi)m-Li /z L;

— Hésém = 10/3 véi 6 lan 1a 6 diia.
— Thoi han L;, tinh bang triéu vong quay c6 cong thirc nhu sau:

Trong do:

Ln; 7,2.10°

Li = 60.n.7 5 = 60.60,3——

= 26 (triéu vong)
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Kha ning tai dong cua 6 theo cong thirc (11.1)
Cy = Qg. 193 =13,976.26% =37,1kN < C =38,7kN
Vay 6 diia loai 7508 dat diéu kién bén dong
e) Kiém nghiém kha ndng tdi tinh:
Theo bang 11.6, véi 0 diia theo cong thic (11.19), kha ning tai tinh:
Q; =F =27065N = 27,065 kN < Cy = 29,2 kN

Vay 6 dat kha nang tai tinh.



4.5 TINH VA CHQN KHOP NOI

4.5.1 Khép ndi truc chir thap

---------

(1 &
& \Q;y

114 24

45 ‘ “ 9

Hinh 4.5.1: Khép néi truc chir thép.

Vi tryc vit chay véi tbe do 1086 vg/ph véi mo men xodn 26346 N/mm. Véi dic diém 1a
truyén mo men xoan tir nho dén 16n vai toc do cao.Do do, sé dugc chon dé ndi 2 truc vit

ctia 2 hop giam téc tryc vit banh vit lai véi nhau bang khép néi chir thap.

N&i truc chit thap gdm 2 ntra ndi truc co ranh dn khdp voi cac go cua dia gitra. Vat liéu
1am ndi tryc chit thap thuong ka thép rén CT5 hoic thép duc 40J1 hozc 45J1.

Nbi truc ¢6 dém hinh vuong la bién thé cua ndi truc chir thap, dia gitra dugc thay bé“mg
niém vuodng, di¢én tich mat lam vi¢c tang Ién va c6 nhitng ranh nho chira dau boi tron.
biém vudng dugc ché tao bang thép, tectolit hodc cao su. Do d6, chon truc s6 hi¢u XL3

dé 1am ndi truc cho truc vit banh vit.



4.5.2 Khép nbi cac diing
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Hinh 4.5.2: khép néi cac dang.
S& higu/Ky Duang kinh ngoai Mé-men chiu tai Téc d6 quay t6i da
hiéu Hing ché tao {mm) (Nm) (vong/phit)
SWC-BF Huading 104 - 628 25 - 42,740 1.000 - 4,500
SWC-WF Huadlng 79 - 254 100 - 10.000 1.000 - 5.000
GWSB Series Voith 80 - 600 500 - 100,000 1.500 - 6.000
SGF SGFlex SGF 90 - 500 200 - 50,000 2.000 - 8.000
ULF Series KWD 120 - 450 1.000 - 80.000 1.500 - 5.500
Couplings
GC Series Jiangsu 110 - 400 5.000 - 60.000 1.000 - 4.500

Guomao
Hinh 4.5.3: Théng s6 truc cdc dang cé sdn tai thi truong.

Truc cac dang co vai trd quan trong trong hé thong truyén dong, gitp truyén mo-men
xoan giita cac truc khong thang hang hodc c6 sy thay doi vi tri tuong d6i. Nho thiét ké
linh hoat, n6 c6 thé hap thu rung dong, giam tai soc va cho phép hé thong hoat dong tron
tru ngay ca khi c6 goc nghiéng 1én. Truc cac ding duoc ing dung rong rii trong nhiéu
linh vuc nhu 6 t6 (dan dong cau sau, xe tai, xe 4WD), cong nghiép ning (may can thép,
bang tai), duong st (truyén dong banh xe), hang hai (hé thong chan vit tau thay) va
nangluong (tua-bin gi6). Nho d6, né dam bao hiéu suét truyén dong cao, ting d6 bén cho
cac bg phan va giup hé théng van hanh 6n dinh.

Truc cac ding truyén dong tir hop giam tde dén truc can. Momen truyén di T = 683 Nm.

Theo d6 ta lya chon truc cac dang cua nha san xuat Unique Transmission PVT cua hang
huading v&i cac thong s6 nhu sau:

— Series luya chon : 1140



Momen xoan 16n nhat Tmax = 900 Nm
Puong kinh dia truyén 87,3 mm

Duong kinh vong bulong 69,8 mm

S6 bulong lién két : M10x4 chiéu dai 20mm
Géc léch téi da 20°

Chiéu dai yéu cau 1 = 500 mm

4.6 TINH TOAN CO CAU CHINH HANH TRINH

4.6.1 Co céu diéu chinh hanh trinh pistol bing truc vit

Thiét ké bo truyén truc vit véi cac thong s sau day:

a) Pinh cdc théng sé hinh hoc chii yéu ciia bé truyén (bang 4-3)

M6 dun: m = 4 mm.

S6 mdi ren cua truc vit va banh vit: Z, = 1; Z, = 24

Hé s6 duong kinh: ¢ = 9

Goc an khop: o« = 20°.

Goc vit: A = 9°28’

K/c truc: A =0,5.m.(q + Z, + 2¢) = 0,5.4.(11 + 24) = 70 mm

Vi khong yéu cau lay khoang cach truc A theo tiéu chuan nén khong dung dich chinh
(e =0).

Puong kinh vong chia vong lan cua tryc vit:

de1 = gm=114 =44 mm
Puong kinh vong dinh truc vit:

Doy =dgy +2m.fy =44+ 241 =52mm
Puong kinh vong chén ren cia truc vit (liy ¢ = 0,3):
Diy=dey—2.fpm—2.co.. m=44—-8—2,4 =33,6 mm

Chiéu dai phan c6 ren cua truc vit (bang 4-2):
L>(11+40,06.Z,).m = (114 0,06.24).6 = 49,76 mm ,chon L = 70 mm

Dé tranh mét can bang cho truc vit, chon chiéu dai L bang mot sd nguyén lan
budc doc vi.
L 70

L Y
x_ta_n.m_n.4_ ’

Cho nén lay tron x = 6 va xéac dinh chinh xac:



L=xnmm=6mn.4=75mm
— Duong kinh vong day banh vit:
Diy=(Z;+24+2.6)m=(24—-24+20).4= 864mm

— Duong kinh vong chia (vong lan) cua banh vit:
dep =dy, =Z,.m =244 =96 mm
— Duong kinh vong dinh cua banh vit:
Doy =(Zy, +2.fo+2.6&)m=(24+21+2.0).4=104mm
— Duong kinh ngoai cung ctia banh vit (cong thic 4-1):
D,=D,+15.m=104+154=110mm
— Chiéu rong banh vit (cong thirc 4-2):
B =0,75.D,; = 0,75.52 = 39 mm

__{\_. A | | X
d ol I
: W o 3 ARy
: 3
AN N Y SN
F—
-~ ‘? — = ‘— [_\”
e / //// * K//J -\_V 7 b
/A Y N 4/ 1 /‘/

7’

o~
L
T
NS

b) Tinh chon vit chinh hanh trinh

Chon vit c6 ren M40 1a vit c6 ren thudc loai ren vudng ta c6 cac thong so kich thudc nhu
sau:



0.5P

0.5P

e) Square

Hinh 4.6.1: Ren vuong.

V61 duong kinh ngoai cua ren 1a: d = 39 mm.

Duong kinh trong cuaren la: di =d - H=42-2,25=39,75 mm

— Chiéucaoren: H = 0,5.p=054,5=2,25mm

d —= = 42— 1,083 = 40,875 mm

buong kinh trung binh: d,

Bu 16ng M39 c6 gi6i han chay voi cAp bén 4.8 1a 31,2 tin trén dién tich tiét dién nho
nhét 12 9,72cm?, Vay ta ¢6 Ung suét chay 1a ach = 321 Mpa.

Cip bén
’2‘ = % 13 38 109 19
e o T e T T T e | i [ e
cmd |
MI0x15] 058 1.86 232 1.74 2 209 348 37 464 2 58 6.26 6.96
MIxLS| 0.72 23 288 216 36 259 432 461 5.76 648 72 7.78 8.64
Mixljd 084 2.69 3.36 2952 42 3.02 5.04 538 6,72 7.56 84 9.07 10.08

Mid20] 115 3.68 46 3.45 5.75 414 69 136 92 1033 115 1242 138
MI16x2. 1.57 5.02 6.28 471 1.85 5.65 942 1005 | 1256 | 14.13 15.7 1696 | 1884
MiS25| 192 6.14 7.68 3.76 9.6 691 11.52 1220 | 1536 | 1728 192 2074 | 304

M02S| 245 7.84 98 7.33 1225 882 14.7 15.68 196 | 2208 245 2646 294
MBS| 303 9.7 12.12 9.09 15.15 | 1091 | 18.18 1939 | 23424 | 2727 30.3 3272 | 3636
MM301 353 113 1412 | 1059 | 1765 | 1271 | 2118 | 2239 | 2824 | 3177 333 3812 | 4236
MI30| 459 1469 | 1836 | 1377 | 2205 | 1652 | 2754 | 2938 | 3672 | 4131 459 | 49.57 | 55.08

M303S5| 36 1792 24 16.8 28 20.16 | 336 3584 | 48 504 36 60.48 672

26,14 | 3268 | 2451 | 4085 | 2941 | 49.02 | 5229 | 6536 | 73.53 §1.7 §824 | 98.04
M3940| 97 312 39 2925 | 48.75 35.1 38.5 624 8 87.75 97.5 1053 117

112 3584 448 336 36 40.32 672 71.68 89.6 100.8 112 12096 | 1344
f 4179 | 5224 | 39.18 65.3 4702 | 7836 | 83358 | 10448 | 11754 | 1306 | 14105 | 156.72
MaSx50| 1472 47.1 3888 | 3416 736 5299 | 8832 | 9421 | 11776 | 13248 | 1472 | 16898 | 176.64
M52x5.0] 1758 3626 | 7032 | 5274 $7.9 6329 | 10548 | 11251 | 14064 | 15822 | 1758 | 189.86 | 210.96
M56x5.5| 2029 6493 | 81.16 | 6087 | 10145 | 73.04 | 12174 | 12086 | 16232 | 18261 | 2029 | 219.13 | 24348
75.58 | 9448 | 70.86 | 1181 | 8503 | 14172 | 15117 | 18896 | 21258 | 2362 | 255.1 | 283.44

Hinh 4.6.2: Hinh cdp bén tdi ciia ren.
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4.7 THIET KE HE THONG THUY LUC
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Hinh 4.7.1: So d6 mach thiy liec ban cdn ren.

4.7.1 Nguyén li hoat dong

Khi khéi dong dong co dién, bom hoat dong hut dau tir bé dau qua bd loc. Khi ap suat
16n hon gia tri quy dinh, van an toan s& duoc kich hoat dam bao ap suét hoat dong bén
trong ctia hé thong. Van phan phdi 4-3 & trang tinh, dau dugc dua nguoc lai bé chua dau.
Khi cuon A+ tai van 4 3 duoc kich hoat, xylanh thuy luc thuc hién hanh trinh déy ban
¢ép c6 con lan tién dén vi tri can phoi. Trong qua trinh thyc hién hanh trinh, con 1an khi
tién mot vi tri cudi 1am viéc va duoc kich hoat béng cam bién hinh trinh CB2 s& kich
hoat bo dinh goi timer, khi dén mot thoi gian da dugc diéu chinh nao do, cudn A+ s& tit
va cudn A- s& bat va pistol 1ui vé véi toc do khong phu thudc vao van luu luong. Khi
hanh trinh vé tién dén vi tri CB1, cudn A- bi tit kich hoat. Cudn A+ lai bat va xylanh
thuy luc tiép tuc thuc hién qua trinh nhu trén.

4.7.2 Tinh chgn xy lanh thiy luc va dong co’ di€én
Thong s6 dau vao nhu sau:
— Van tdc cong tac: s = 0,0225 m/s

Vi khi can ren thudng chi can céc chi tiét ren khong vuot qua 0,85-0,9 chiéu day cua 16
can nham dam bdo tudi thg cla cac co cau truyén dong va tranh cho cac bg phan truyén
dong bi qua tai. Nén ta tinh luc ép can thiét ¢ dau pistol nhu sau:



Tinh lyc ép dau can pistol F:
F=F, +F,; =55140+ 1177 = 56317 N
Frs = (Mpanep + May 1ann)-9,81.k = 1177 N

Vi :

Khéi lugng ban ép: myy, ¢p = 180 kg

Khéi lugng Xylanh: my4nn = 20 kg

Van téc hanh trinh: v = 0,04 m/s = 240 cm/ph
— Hésémasat: k = 0,6

buong kinh pistol: D = 100 mm

Puong kinh truc pistol: d = 45 mm

— Chiéu dai hanh trinh: § = 50 mm

Theo ap sut lam viéc 1a 110 bar = 110 kg/cm?, ta ¢6 luc day tao boi xylanh theo cong
thtc 1.11 [nhu sau:

F=p.A= 110.50,27 = 5530 kg = 5,53 Tan
d\2 2
7 _ _ — _ — 2
Véi A = n.(z) . <2> 50,27 cm

Dua vao thong sb trén, ta chon xylanh thuy lyc ap suit cao KP210H series

Thing 54 kf thudt cor ban xilanh HOB &p sult 140 bar
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Hinh 4.7.2: xylanh thiy luc Bosch Rexroth AG.



Xy lanh ¢6 cac thong s6 ki thuat nhu hinh duéi day:

—  Ap suét t6i da: 200 kg/cm?

—  Ap suét 1am viéc: 95-140 kg/cm?

— Nhiét d6 hoat dong: Tir 10 °C dén 80 °C

— Duong kinh trong xylanh tiéu chuan: @340, 350, G363, @380, G100, @125, G140,
0160.

— Hanh trinh pistol: 50 mm

Tinh luu luong bom vé1 cong thire (1-7)[5]:
Q=Av
Ta tinh dugc luu luong khi day pistol 1a:
Q, = A,;.v; =50,27.240 = 12065 cm3 /phut = 12,065 lit /phut
Van tbc khi thu pistol 1a:

0, 12,065
1 _ = 549 cm/ph = 0,549 m/ph
A, 22

2

d
A, =A1_<§) . = 22 cm?

Xéc dinh cong suat dong co bom véi cong thie tir (1-17) dén (1-21):

Q1 =0Q; 2 Av; = Av, oV, =

Cong suat cua co cau chap hanh:

F.v; _ 5530.2,4

New = 50102 ~ 6010z ~ “7 KW
Cong sudt thuy luc khi lam viéc:
Ny, = pé.lgl _ 110.61122,065 217 Kw
Cong suat dong co dién:
Nys " =h=£=2551(w
ong codien = 7= (a0 )

Trong do:

— Hiéu suit toan phan: 9 = 1. Ny = 0,85 ;
— Hiéu suit thé tich: n, = 0,9 dén 0,95 ;



— Hiéu suat co khi va thay lyc: n,,, = 0,9 dén 0,95 ;
Chon d6ng co dién 4AX90LA3 c6 cong suat 3 Kw, téc do vong quay 1420 vg/ph.
4.7.3 Chon bom

Typesof dosign | Speed range . Diaglacament .aulvl- Tetal

am lame presten  Wiciency
ten') (hac)
o pumy, 0 - ¥500 13- 100 | aR-0M
wetemaly tos Tl
(Borm Twh vheg
Mg s ga
1 + . ' ;
Cew pumy, SD-300 | 4% 160240 Sa-0
rnersaldy Vosthey
Byw 29 1ing
vy mcvng
— —_— + " b
oo e 5. a080 | aakd0 TR BT
(T trge
)
- - + - - , 4
< ?L\ Batary vane pusy | 940 - 3000 | 4140 100~ 340! ON-0N)
» y
’
S "
6’-;;"3 ——
Zhand) Qo
7
.
MO I000 | 4100 o - 130 o

r»—-'\,F - .l‘:-. peatom g g
n 9 rm peaton
RSS20 N

Hinh 4.7.3: Cdc logi bom thuy lyc.

Mg gvwrg Mo pos

TYPe "I evem fed wva SSIE e
SAPI0~ 1) 11 | 165 210 250 4500 M| 3
SAPI0-13 | 13 | 19 20 | 20 | w0 | 75| %7
SAPI0-18 | 18 | 240 20 | 20 | a0 | 78] 38
SAPI0-21 | 21 | a5 | 210 | 20 | 4se0 | 78| 40
Shecar] w | o 1 ome | m | an | wia
SA"!O'S?‘ a2 | 480 200 1 240 1 3800 ‘52. 44
SAPi0-37 | a7 | 555 | w0 | 0 | 3m0 | ] e
SAPI0-42 | 42 | ew | w0 | 7 | 200 | #]|as
SAPIO-48 | s | va0 | s | g8 | %m0 | 8| %
W'O-EE.SLLUL@ﬁépﬁw‘}ﬂm
SAP10 - 80 80 | 1200 10 ,__‘,' ;

Hinh 4.7.4: Bing bom thily lic tiéu chudn.

Vi cac thong ) thuy luc da tinh toan nhu trén chon loai bom cach gat SAP10-8.0
Luu lugng bom dugc xac dinh theo cong thue(2-1);
Qp = qp-np.My, = 12 [l/ph] - q, = 10,8

— Luu lugng riéng ctia bom: gb = 10,8 [cm? /vg]



—  Ap suat 1am viéc 16n nhat: 150 bar
— Tbdc dd lam viéc 16n nhat: 1500 rpm

4.7.4 Tinh chon van diéu khién dién tir 4/3

Hinh 4.7.5: Ki hiéu van phdn phoi 4/3.

Chon van phdi phdi 4/3 Yuken DSG-01-3C ¢6 céc thong sd nhu sau:

Luu luong toi da: 40 lit/phit.
Ap suat 1am viéc t6i da: 31 Mpa.
Khéi luong: 1,6 Kg.

Dién 4p hoat dong: 220 VAC

4.7.5 Van dong 2 cuira
Chon van ctia nha san suat yuken c6 s Model 1a CDSC-03-C-A220

M{bj

Hinh 4.7.6: Van dong 2 cia yuken.

4.7.6 Van an toan

Chon van an toan cta hang Modul Yuken MBP-03 véi cac thong s sau day:

Luu luong t6i da: 70 lit/phut.
Ap suét lam viéc toi da: 315 bar.



— Dai diéu chinh ap suat: 35 bar dén 315 bar.

THUYLUC
» ¢ & MIENTRUNG VN
Hinh 4.7.7 : Van an toan.

4.7.7 Pong ho do ap suit
Str dung dong ho ap suit c6 thé do ap suat 16n nhat 1a 250 bar

Hinh 4.7.8: Pong hé do dp sudt Paulo.

4.7.8 Chon van tiét luu

Chon van tiét luu KC-03 c6 cac thong sd nhu sau:

Hinh 4.7.9: Van tiét leu.




Kich thudc ren: 17mm.

— Luu lugng dong chay: 20 lit/phut.
— Ap suét tdi da: 250 bar

— Cannang: 325 ¢

4.7.9 Tinh toan dwong 6ng din diu

Hinh 4.7.10: Ong dan dau thiy Iyc.
Ta c6 cac thong s6 cho trudc nhu sau:

— Van toc dong chay & dng nén: v, = 6 + 7 m/s.
— Van téc dong chay ¢ 6ng xa: v, = 0,5 + 1,5 m/s.
— Luu luong chay qua éng: Qqr = Qp = 12 lit/phit.

v

— Puong kinh trong ong xa la: d; = 4,6. /051421 c = 13 + 23 mm.

Puong kinh trong cta ng la:

— Puong kinh trong ong xa 1a: d, = 4,6. f% =6+ 6,5mm

Chon 6ng dan thuy luc vai cao su boc kim loai c6 ap suét lam viéc 160 bar, duong kinh
trong 1a 13 mm.



Test Burst

Nominal Inside Braid Outside |Working pressure pressure pressure Bend radius Weight
o o e )
mm nch mm mm mm bar ps bar bar mm kg/m
6 | 14 | 68 | 1089 _130 225 3265 | 450 900 | 100 019
8 | 516 | 83 | 125 | 147 | 215 | 3120 430 | @0 | 115 | o022
10 r Y8 | 99 | 148 | 168 | 180 | 2610 | 360 | V20 | 125 | 028
122 | 122 | 130 17.9 20,0 160 | 2320 320 60 | 180 0,36
16 | 58 | 164 210 | 232 130 | 1885 | 260 | 520 | 200 | 044
19 | 4 | 195 | 280 274 | 105 | 1525 210 420 240 0,56
28 | 1 | 260 | 329 | 351 | 88 | 1215 | 176 | a2 | 300 | 083
31 | 1./a | 325 | 399 | 425 | 63 | 915 | 150 | 252 | 420 | 107
3 |1-v2| 387 | 465 | 501 | S0 | 725 | 100 20 | 500 | 142
51 | 2 | 514 60,1 4.1 40 580 80 160 630 | 201

Hinh 4.7.11: Kich thudc tiéu chudan éng dan dau thiy Iyc.

4.7.10 Tinh thé tich thung chita diu va tinh chon b loc dau
a) Tinh thé tich thing chira
Kich thude bé dau dugce tinh toan dua trén co s& dam bao vé mit tan nhiét va han ché
dén muc tbi da su xody cila du trong qua trinh hoat dong cta hé thong. Bé dau c6 xu
huéng kich thudc hep cao hon 13 rong thip dé tang kha niang truyén nhiét cia dau ra bén
ngodi. Lugng dau trong hé théng duong dng thuy luc phai ludn dugc dién day, khong co
gian doan. Ta chon bé dau c6 dang hinh chit nhat. Cac kich thudc cua bé dau nhu sau:
— Chiéu ngang bé dau: a (m)
Chiéu dai bé: b =ki.a = 1,3a (m).
Chiéu cao bé: H=ks.a =a (m).

Thé tich ddu dau trong bé thudng duoc tinh bang cach nhan 3 dén 5 phit vé6i thé tich cua
bom:

V =5.0, =512 =601it

LiyV=601it.V = a.b.H = 0,8.k;.k,.a® = 1,04.a®> = 0,06 Viya = 0,39 m
Nénchona=0,39m;b=0,51 m; H=0,39 m
Vay kich thuéc mirc chira ciia bé dau la: a x b x H =370 x 560 x 370 (mm) 13 thuan loi
cho viéc bd tri mét sb céac thiét bi thuy luc nhu dong co dién, bom, van thuy luc, nép do
dau, bo loc, bo 1am mat nén ta chon kich thudc nay la kich thuéc chinh. Pé dam bao cho
su luu thong ctia dau va tao diéu kién cho diu duoc 1am mat tdt hon, két cAu bén trong
bé dugc chia thanh cac ngin c6 kha ning luu théng véi nhau. Cac dudng dng hut va dng
xa duogc dat di nhau, dau 6ng xa dugc vat goc 450 va quay vao thanh bé.

b) Chon b6 loc dau

Ta chon b6 loc dau khi str dung loai nhét HC — 20 dung cong thire luu lwong chay qua
ludi loc sau day:



AA
0= a.Tp [lit/phiit]

Trong do:

— Dién tich toan bd bé mit loc: A [cm?];

— Hiéu ap cua bd loc: Ap [bar];

— P06 nhét dong hoc cua dau: n [P];

~ Hésbloc: @ = 0,006 + 0,009 |—. phiit|;

cm?’
Nhung dé don gian, thuc té ta thuong chon bd loc dau theo luu lugng. Voi luu luong Q
=12 (I/ph) ta chon bg loc dau cua hang ASHUN- Dai loan c6 ky ma hi¢u nhu sau : MF-
06.

3 >
-
A} =N
T
= | Luru krong 5 | o
MODEL Ren (ncdh) | A(mm) Bimm) H1(mm) Himm) il pheey 00&?!0: ‘ Tr {
} | i L= =1 (o) hrong |
MF-02 e 20
- 4+ . 21 1
MF-03 ya* 54 B8 22 25 0.09
| ! !
MF.Da g 7 3
4 ' : : |
MF-06 3/4* 34 121 1ar 55 015
4 ! ‘ i
MF-08 L &5 a2 147 163 80 018
MF-10 1-1M4¢ 54 160 164 120 100 o
1 + + : !
MF.12 1-1/2° 85 a1 177 194 200 0.32
\ ' 4 !
MF.16 2 105 “ 196 214 280 042
4 4 4 |
MF-20 2-12° 700
- ' { 158 109 252 275 - \o7
MF-24 y 800
ME.32 4 200 142 350 » 14 ] 1000 245

Hinh 4.7.12: Théng s6 bé loc dau.

¢) Chon dau thity lirc
Vi theo quy tac chon dau thiy lyc. Hé théng 1am viéc véi ap suat cao thi can dau c6 do
nhét cao va lam viée véi van tdc cao thi can dau c6 do nhot thép. Cu thé, voi hé théng
thuy lyc may can ren 1am viéc v6i 4p sudt 140 bar ndm trong khoang tir 70 dén 175 bar
thi dung dau c6 d6 nhét tir (60 -100).106 m?/s tham khao sach gido trinh hé thong truyén
dong thuy luc va khi nén. Tuong tmg véi dau cong nghiép 50 co cac thong sb nhu sau:



Do nhét ¢ 50° C: 42 dén 58 cSt.

Nhiét d6 bt lira: 210° C.

Nhié¢t d¢ dong dac: -20° C.

Khéi luong riéng: 850 dén 930 kg/m® .



CHUONG 5: THIET KE MACH PIEU KHIEN

5.1 MOT SO THANH PHAN CHINH TRONG MACH PIEN

a) Role trung gian.
Khuéch dai va truyén tin hiéu diéu khién trong mach. Dong ngit tiép diém phu dé diéu
khién gian tiép. Thuong dung khi khong thé diéu khién truc tiép thiét bi cong suat 16n.

Hinh 5.1.1: Role trung gian.

b) Role thoi gian.
Diéu khién dong/ngat mach theo thoi gian dinh san. Tao tré khi khoi dong, chuyén trang
thai hoic dimg. Ung dung nhiéu trong ty dong hoa. Chon role thoi gian trong khoang
10s.

Hinh 5.1.2: Role thoi gian.



¢) Role nhiét.
Bao vé dong co khi bi qua tai bang cach ngat mach diéu khién. Phan tmg cham dé cho
phép dong khoi dong. Thudng lap sau contactor.

Hinh 5.1.3: Role nhiét.

d) Cam bién hanh trinh.
Phat hién vi tri hodc gidi han chuyén dong cua thiét bi. Pong/mé tiép diém khi tiép xtc
co khi. Dung dé durng hodc dao chiéu thiét bi.

Hinh 5.1.4: Cam bién hanh trinh.

e) Nt nhan.
Thiét bi diéu khién bang tay dé dong/ngat mach. C6 hai loai: thuong mo (ON) va thuong
dong (OFF). Thuong dung dé khoi dong hodc dimg may.



Hinh 5.1.5: Nut an.

/) Aptomat bdo vé tong (MCCP).
Thiét bi bao vé quéa dong va ngén mach cho toan b0 mach dién. Ngét nguén khi ¢6 su ¢d
dé dam bao an toan. Pugc lap & dau ngudn hé thong.
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Hinh 5.1.6: Aptomat.

g) Cau dao nguon diéu khién (CB).
Dung dé dong/ngit toan bo ngudn cap cho mach diéu khién. Giup cach ly mach diéu
khién khi can stra chita hodac bao tri. Thuong dit & dau mach di€u khién dé thuan tién
thao tac.

Toat wanihy

Hinh 5.1.7: Ciu dao nguén diéu khién.



5.2 MACH PIEU KHIEN
5.2.1 Thiét ké mach diéu khién bing ro le

24V
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Hinh 5.2.1: So d6 mach diéu khién.
5.2.2 nguyén li hoat dong

Mach duoc cép nguén 24VDC va duge thiét ké v4i 2 ché do 1a can thu cong nho luc dap
tac dung vao ban dap va ché d6 tu dong thuc hién dém gio . Trong d6 ché do thu cong
ban dau dugc mic dinh khi mach dugc bat ngudn. Lic ndy ta chi can tac dung luc 1én
can dap s€ kich hoat ro le K1 va K2 lic d6 K1 dong cuon A+ hoat dong lam xylanh dudi
ra. Khi ngimg tac dong Ro le K1 Mé va K2 déng, cudn A+ tit va A- bat va xylanh Iui
ve.

O ché do tu dong, mudn chuyén dén ché o nay ta nhan nat SA, ro le K4 hoat dong luc
nay cong tic thuong dong ciia K4 mé (tit ché do thu cong). Pong thoi, ro le K4 duy tri.
Cong tic thuong mo K4 dong lai ( ché o tu dong duoc bat). Liuc nay, ta nhan SO thi
dong dién qua ro le K 1am cong tic thuong md K dong lai dong thoi cong tic thuong
dong K mé ra. Lam K1 bat, Cuéon A+ ma thi pistol dudi ra. DPén cham cam bién hanh
trinh CB2 dong lai kich hoat by dinh gid timer hoat dong, sau mdt thoi cong tc timer
mo ra lam tit ro le K. Liic ndy, cong tic thudng md va thuong dong K tré lai trang thai
ban dau. Cudén A- mé va xylanh lui vé cham cam bién CB1 1am cho ro le K lai hoat dong
tiép tuc chu ky moi.



5.3 PIEU KHIEN MACH PONG CO
5.3.1 So' dd mach dién ciia dong co 3 pha 380V

Pong co 3 pha 380 V duoc dau mach véi ché d6 dao nguoc chiéu quay va st dung ro le
dé diéu khién. Trong do, mach dién s& dugc trang bi ro le nhiét gitip bdo vé dong co khi
c6 hién twong ngin mach xay ra. N6 con giup chéng ket tai va qua tai cho dong co dién
va tang do an toan cho hé thong.
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MCCP Mo CB &
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Hinh 5.2.2: So do mach dién déng co 3 pha 380v.
5.3.2 Nguyén Iy diéu khién mach dong co dién

Mach diéu khién dong co 3 pha dao chiéu gdm hai phan chinh: mach dong luc va mach
diéu khién. Trong mach dong luc, ba pha dién L1, L2, L3 di qua cau dao MCCP, sau d6
duogc cap dén hai contactor KT va KP, roi di qua ro le nhiét OL trude khi cép vao dong
co ba pha. Hai contactor nay dung dé déo chiéu quay ctia dong co bang cach hoan ddi
hai trong ba pha cép vao. Trong mach diéu khién, ngudn dugc cip qua cau dao CB, di
qua tiép diém thuong dong cua ro le nhiét OL va nat dimg OFF. Khi nhan nat ON-T
(chay thuan), cudn hut contactor KT duogc cép dién, contactor KT dong, cép nguén cho
dong co theo thir tw pha ban dau. Pong thoi, tiép diém giir cua KT déng dé duy tri trang
thai hoat dong ngay ca khi nha nat ON-T. Tiép diém thuong dong ciia KN s& md ra dé
ngin khong cho KP hoat dong cung luc, tranh gy ngan mach. Twong tu, khi nhan nut
ON-N (chay nghich), cudn hiit contactor KP (KN) dugc cap dién, contactor KP dong va
d6i thtr tu hai pha, khién dong co quay theo chiéu nguoc lai. Tiép diém giit caa KP duy
tri trang thai lam viéc, ddng thoi tiép diém thuong dong ciia KT mo ra dé dam bao lién
dong dién. Khi nhan nat OFF hodc khi ro le nhiét tac dong do qua tai, mach diéu khién
s& bi ngat, contactor nha ra va dong co ding hoat dong. Hé thong nay dam bao diéu
khién an toan, dao chiéu linh hoat va bao vé dong co hiéu qua.



5.3.3 Mach diéu khién toc d dong co bang bién tan

Tbc dd dong co dién phu thudc vao tan sb khoang tr 0 — 60 HZ , Bién tan co tac dung
thay ddi tan sd ctia dong co mot cach vo cip tir d6 ma khéng can dung dén cac hop sb
co khi. Viéc st dung bién tin cho dong co 3 pha trong may can ren mang lai nhiéu wu
diém nhu: diéu chinh tc d6 linh hoat va vo cap, gitip phu hop voi tung loai ren va vat
li¢u; khoi dong va dimg ém, giam sdc co khi; tiét kiém dién nang nhd t6i vu cong sut
theo tai; dong thoi bao vé dong co khoi qua dong, qua ap, mat pha. Ngoai ra, bién tan
con hd tro két ndi véi PLC va cam bién, d& dang tich hop vao hé thng ty dong hoa, gop
phan nang cao ning suat, chat lwong ren va giam chi phi bao tri.

Dé dau ndi bién tin véi dong co ba pha theo so d6 trén, trudce tién can cip ngudn dién
ba pha (R, S, T) cho bién tan thong qua thiét bi bao vé 14 MCCB (aptomat). Ba diy pha
nay duoc ddu vao cac cong dau vao twong Gmg trén bién tan 1a R, S va T. Pong thoi, ddu
nbi day tiép dia tir ngudn dién xudng coc tiép dat dé dam bao an toan. Tir phia dau ra cia
bién tan, ba cong U, V, W s& cap dién ba pha cho dong co M. Cac day nay duoc ndi truc
tiép voi ba cuc ciia dong co. Ngoai ra, mot day tiép dia tir vo dong co ciing duoc ndi
xubng dat. Trén bién tan con c6 cip cong +/P va PR dung dé lip dién tré xa (néu can),
nham hd tro tiéu tan ning luong du trong qué trinh hdm dong co. Khi dau ndi, can tuan
thu dung thtr ty pha va ddm bdo an toan di€n trudc khi van hanh.

CAP DIEN CHO BIEN TAN CAP DIEN CHO DONG CO

NCCB
R g——71 o
Sz Xc

T & )/c

_ 2mnM
60

Hinh 5.2.3: Mach ddu néi bién tan.



CHUONG 6: THIET KE QTCN CHE TAO TRUC BANH VIiT

6.1 YEU CAU Ki THUAT CUA CHI TIET

V61 d6 chinh xac dat cép 6-9. P6 nham dat dugc trén bé mat lam viéc cta chi tiét (bé
mit c6 cac ché do lap ghép thugc cip 6 dén cap 9 s& 1a tir 0,63 — 3,2 um.
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Y&u cau ki that
D& ddo hudng kinh khéng Iém hon 0,02/100 mm
Chi tiét duoc tham cacbon bé mat sau gia cong

Hinh 6.1.1: Yéu cau ki thudt va kich thudce ciia chi tiét truc

6.2 XAY DUNG BAN VE LONG PHOI

Phoi dé chuan bi cho chi tiét truc vit banh vit st dung vat liéu thép tru tron dac CT45 cé
ham luong cacbon tir 0,42-0,5% C cé san ngoai thi truong. Véi uu diém gia thanh ré, dé
gia cong do du déo dai va do cirng & muc trung binh. Bé mit sau khi t6i hodc thAm
cacbon c6 thé dat d6 cing 45 HRC gitp tang kha ning chiu ma sat va va dap cuia truc.
Sau khi nhiét luyén thép c6 do bén kéo dat dén 800 Mpa. Bé mit phoi dat do nham Rz =

40.

Luong du gia cong ctia phdi 13 2,5 mm moi bén va c6 sai 1éch 0,1 mm véi goc uon lugng

phoilar=

Imm.



ool

Chu thich:
- Vatliéu ché tao tryc |a thép try dic C45
- D6 nham bé mat Rz =40 pum
- Phéidap dat dd chinh xac cép 4
- Lam sach bé mat cua phéi trudc khi gia cong
- Pam bao co tinh cda phdi

Hinh 6.2.1: ban vé long phéi.

6.3 QUY TRINH CONG NGHE CHE TAO CHI TIET TRUC

6.3.1 Cac budrc gia cong

Dé sai s6 chuan cua truc vé khong thi da phﬁn cac chi tiét duoc xac dinh budc tao chuan
tinh thong nhat. O cac chi tiét dang tryc, chuan tinh thong nhat thudng 1a 2 16 tam doi
xung vo1 nhau va vuong gboc voi dudong tam truc.

Céc budc gia cong truc cu thé nhu sau:

)/

% Nguyén cong 1: Tao chuan tinh thong nht.

Budc 1: Phay 2 mat dau.
Budc 2: Khoan 2 16 tAm.

¢ Nguyén cong 2: Gia cong cac bé mat con lai.

Budc 1: Tién tho va tinh mat ngoai ¢50
Budc 2: Tién tho va tinh mat bac ¢45

Budce 3: Vat mép

Budc 4: Tién tho va tinh mat bac con lai ¢45
Budce 5: Tién ranh

Budc 6: Tién ban tinh mét bac ¢42

- Nguyen cong 3: Gia cong then.

— Budc 1: Phay then
— Budc 2: Phay then hoa
* Nguyén cong 4: Gia cong mai tinh
» Nguyén cong 5: Kiém tra



6.3.2 Quy trinh cong nghé
Nguyén congl: (Bude 1) tién mit dau va khoan 16 tAm
— May: Dung may phay mit dau va khoan 15 tim MP7.
— SO BTD bi khéng ché: 4 BTD.
— Luyec kep: Tir trén xudng.
— Dinh vi: bing 2 khdi V ngin.
— Kep chat: Str dung kep chat béng ren vit.

Hinh 6.3.1: Nguyén cong 1 (budc 1)
Nguyén cong 2: (Bude 1,2,3 ) ti€n tho va tién tinh @50, @45 sau d6 vat mép

— May: Dung may tién 1k62.

— S6 BTD bi khéng ché: 5 BTD.

— Dinh vi: bang 2 15 tam.

— Kep chit: St dung kep chit bang toc kep.
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Hinh 6.3.2: Nguyén cong 2 (budc 1,2,3)



Nguyén cong 2: (Budc 4 ) tién tho va tién tinh mat bac con lai 45

— May: Dung may tién 1k62.

— SO BTD bi khéng ché: 5 BTD.

— Pinh vi: biang 2 15 tAm.

— Kep chat: Str dung kep chat béng tbe kep.

—

Hinh 6.3.3: Nguyén cong 2 (budc 4)
Nguyén cong 2: (Budce 5,6 ) tién ranh va tién ban tinh mat bac @42
— May: Dung may tién 1k62.
— SO BTD bi khéng ché: 5 BTD.
— Dinh vi: béng 216 tam.
— Kep chit: St dung kep chat bang toc kep.

pr—

Hinh 6.3.4: Nguyén cong 2 (budc 5,6)
Nguyén cong 3: (Budc 1) Phay then truc @50

— May: Dung may phay dung 6H12.
— S6 BTD bi khéng ché: 5 BTD.



— Pinh vi: bang 2 miii tAm
— Kep chat: kep chat béng tde kep.

Hinh 6.3.5: Nguyén cong 3 (budrc 1)

Nguyén cong 4: (Budc 2 ) Phay then hoa truc 942

— May: Dung may phay ding 6H12.

— SO BTD bi khéng ché: 5 BTD.

— Pinh vi: bang 2 miii tim két hop ban phan do.
— Kep chat: kep chat béng tdc kep.

Hinh 6.3.6: Nguyén cong 3 (budc 2)
Nguyén cong 4: Mai mat bac @50 va @45

— May: Dung may mai 2A130.
— Kep chit: kep chit bang tc kep.
— St dyng d4 mai
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Hinh 6.3.7: Nguyén cong 4

Nguyén cong 5: Kiém tra d6 song song va do tron

Hinh 6.3.8: Nguyén cong 5



6.3.3 Chon dao cit

Nguyén cong 1:

Phay mat dau: Dao phay mat ddu manh hop kim cimg T15K6 @ 160 mm.
Khoan miii tim: Miii khoan bac bang thép gid

Nguyén cong 2:

Tién tho: Dao tién T5K10

Tién tinh: Dao tién TSK10

Tién ban tinh: Dao tién TSK10

Tién ranh: Dao tién ngoai than cong hop kim ciing

Nguyén cong 3:

Phay then: Dao phay ngén thép gié @ 14 mm
Khoan then hoa: dao phay mo6 dun dia thép gié @ 80 mm

Nguyén cong 4 :

Mai: Dung d4 mai .

6.3.4 Ché do cit cho tirng nguyén cong

Tra bang 5-11 dén 5-120 (sach s tay cong nghé ché tao may tap 2)

Phay mit dau:

Chiéu su cat: t = 1,5 mm.
Tbc do cat: V = 282 m/phit.
Luong chay dao: S = 0,18 mm/vong.

Khoan 10 tim:

Chiéu sdu cét: t = 5 mm.
Tbc do cat: V =43 m/phut.
Luong chay dao: S = 0,13 mm/vong.

Tién tho:

Chiéu sau cit: t = 1 mm.
Téc d6 cat: V= 62 m/phiit.
Luong chay dao: S = 0,45 mm/vong.

Tién tinh:

Chiéu sau cét: t = 0,5 mm.



— Tbc do cat: V =100 m/phut.
— Luong chay dao: S= 0,14 mm/vong.

Tién ban tinh:

— Chiéu sau cat: t = 1 mm.

— Tbc do cat: V = 80 m/phit.

— Luong chay dao: S= 0,3 mm/vong.
Tién ranh:

— Chiéu sau cat: t=2,5 mm.

— Tbc do cat: V= 36 m/phut.

— Luong chay dao: S = 0,13 mm/vong.
Vat mép

— Chiéu siu cat: t = 2,5mm
— Toc do cat: V= 36 m/phut.
— Luong chay dao: S = 0,13 mm/vong.

Phay then:

— Chiéu sau cit: t= 5,5 mm.
— Tbdc do cat: V =24 m/phit.

— Luong chay dao rang: Sz = 0,07 mm/rang.

Phay then hoa:

— Chiéu siu cit: t = 3 mm.
— Tbc do cat: V.= 70 m/phut.

— Luong chay dao rang: Sz= 0,02 mm/rang.

Mai tinh bé mit:

— Tbc do mai: V =15 m/phit.
— Luong chay dao: S = 0,05 mm/vong



KET LUAN

Sau mot thoi gian tim hiéu, nghién ctru va thyuc hién do an voi dé tai “Thiét ké may can
ren ”, em da hoan thanh cac nodi dung chinh bao gém: phan tich cong nghé can ren, xac
dinh cac thong s k¥ thuét chii yéu ctia may, tinh toan thiét ké hé truyén dong, lua chon
két cau phu hop cho cac bd phan chinh nhu truc chinh, con lan can ren, hé théng dan
dong va két cau khung may. Déng thot, em cling tién hanh lua chon vat liéu, kiém nghi¢ém
d6 bén va xay dung ban vé chi tiét, ban v& 1ap hoan chinh cho may.

Trong d6 4n nay, em di ap dung cac kién thirc chuyén nganh nhu stc bén vit liéu, chi
tiét may, cong nghé ché tao may, nguyén 1y — thiét ké may va cac phan mém hd tro k¥
thuat dé dam bao qua trinh thiét ké vira c6 tinh khoa hoc, vira c6 tinh thuc tién, phu hop
v6i yéu cau san xuat trong cac nha mdy co khi hién nay.

May can ren con lan dugc thiét ké c6 kha nang tao ren vdi do chinh xac cao, do bén co
hoc tbt, dam bao hiéu suat lam viéc on dinh trong moi trudng san xut cong nghiép.
Phuong phép can ren ngudi gitip nang cao tudi tho chi tiét, giam tiéu hao vat lidu va dic
biét phii hop véi san xudt hang loat — mot xu hudng tat yéu cia nganh co khi hién dai.

Tuy nhién, do thoi gian thyc hién c6 han, kinh nghiém thyuc té con i, cung voi nguén tai
liéu tham khao va diéu kién nghién ctru con han ché, nén d6 an chic chin van con ton
tai mot s6 thiéu sot nhat dinh. Em rat mong nhan duoc su dong gop y kién va hudng dan
thém tir quy thay c6 va cac anh chi c6 kinh nghiém dé hoan thién hon vé noi dung k¥
thuat ciing nhu tu duy thiét ké trong twong lai.

Qua d6 an nay, em da tich lily thém nhiéu kinh nghiém quy bau, rén luyén tu duy hé
thong va k¥ ning giai quyét bai toan thuc té trong linh vuc thiét ké may. Pay 13 hanh
trang quan trong dé em tiép tuc hoc hoi, phat trién nghé nghiép trong giai doan sip toi.
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